NEW ENGLAND WATER WORKS ASSOCIATION. 


ORGANIZED 1882. 


Vol. IX. March, 1895. No. 3. 


This Association, as a Body, is not responsible for the stalements or opinions of any 
of its members. 


QUARTERLY MEETING. 
Youna’s Hotet, Boston, Mass., December 12, 1894. 
The following members and guests were present : 


ACTIVE MEMBERS. 


Everett L. Abbott, New York City ; Charles H. Baldwin, Boston, Mass.; 
Lewis M. Bancroft, Reading, Mass.; Charles H. Bartlett, Manchester, N. H.; 
George E. Batchelder, Worcester, Mass.; Joseph E. Beals, Middleboro, Mass.; 
George Bowers, Lowell, Mass.; Dexter Brackett, Boston, Mass.; Arthur W. F. 
Brown, Fitchburg, Mass.; George F, Chace, Taunton, Mass.; E. J. Chadbourne, 
Wakefield, Mass. ; John C. Chase, Wilmington, N. C.; Freeman C. Coffin, Boston, 
Mass. ; H, W. Conant, Gardner, Mass.; Byron I. Cook, Woonsocket, R. I.; F. H. 
Crandall, Burlington, Vt.; George E. Crowell, Brattleboro, Vt., Horace L. 
Eaton, Somerville, Mass.; Harrison P. Eddy, Worcester, Mass.; George E. 
Evans, Boston, Mass.; B. R. Felton, Marlboro, Mass.; Charles R. Felton, 
Brockton, Mass. ; F. F. Forbes, Brookline, Mass.; Frank L.Fuller, Boston, Mass.; 
George W. Fuller, Lawrence, Mass.; J. A. Gould, Jr., Boston, Mass.; Frank E. 
Hall, Quincy, Mass.; George W. Harrington, Wakefield, Mass.; John L. Harring- 
ton, Cambridge, Mass.; David A. Hartwell, Fitchburg, Mass.; John C. Haskell, 
Lynn, Mass.; V. C. Hastings, Concord, N. H.; William B. Hawes, Fall River, 
Mass.; Allen Hazen, Lawrence, Mass.; Clemens Herschel, New York City; 
James H. Higgins, Providence, R. I.; Horace G. Holden, Nashua, N. H.; Daniel 
D. Jackson, Newtonville, Mass.; James A. Jones, Stoneham, Mass.; Joseph 
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L. Kenney, Lewiston, Me.; Patrick Kieran, Fall River, Mass.; George A. Kim- 
ball, Boston, Mass.; Horace Kingman, Brockton, Mass.; Thomas C. Lovell, 
Fitchburg, Mass.; William J. Luther, Attleboro, Mass.; William McNally, Marl- 
boro, Mass.; James W. Morse, Natick, Mass-; Thomas Naylor, Maynard, Mass. ; 
Edward C. Nichols, Reading, Mass.; Frank L, Northrop, Milford, Mass.; Albert 
F. Noyes, Boston, Mass.; John H. Perkins, Watertown, Mass.; Edward H. 
Phipps, New Haven, Conn.; Waldo E. Rawson, Uxbridge, Mass.; George S. 
Rice, Boston, Mass. ; Walter H. Richards, New London, Conn.; George J. Ries, 
Weymouth Centre, Mass.: W. W. Robertson, Fall River, Mass.; Henry W. 
Rogers, Haverhill, Mass.; A. H. Salisbury, Lawrence, Mass.; Caleb M. Saville, 
Malden, Mass.; H. O. Smith, Leicester, Mass.; Solon F. Smith, Grafton, Mass.; 
Robert J. Thomas, Lowell, Mass.; William H. Thomas, Hingham, Mass.; M. M. 
Tidd, Boston, Mass.; D, N. Tower, Cohasset, Mass.; W. H. Vaughn, Wellesley 
Hills, Mass.; Charles K. Walker, Manchester, N. H.; William F. Williams, New 
Bedford, Mass.; Frederic I. Winslow, Boston, Mass.; George E. Winslow, 
Waltham, Mass.; E. T. Wiswall, West Newton, Mass. 


HONORARY MEMBER. 


F. W. Shepperd, New York City. 


ASSOCIATE MEMBERS, 


C. W. Houghton, Ashton Valve Co., Boston, Maas. ; James M. Betton, Boston, 
Mass.; H. K. Dalton, Jr., Chapman Valve Manufacturing Co., Indian Orchard, 
Mass.; F. H. Hayes, Deane Steam Pump Co., Holyoke, Mass.; George A. Taylor, 
Gilchrist & Taylor, Boston, Mass.; S. Harrison, Hersey Manufacturing Co., 
South Boston, Mass.; Henry T.Jenks, Pawtucket, R.I.;B. G. Russell, third Sec- 
retary P eet Valve Co., Boston, Mass.; H.L. Bond, Perrin, Seamans & Co., Boston, 
Mass.; W. H. Van Winkle, A. P. Smith, Newark, N.J.; F. J. Dibble and I. W. 
Dodge, Standard Thermometer Co., Peabody, Mass.; 8. D, Higley, Thomson 
Meter Co., Brooklyn, N. Y.; B. F. Polsey, Walworth Manufacturing Co., Boston, 
Mass. © 


GUESTS. 


A. W. Barnes, Fitchburg, Mass.; Charles L. Bentley, Boston, Mass.; E. W. 
Bush, Waterbury, Conn.; Louis P. Collins, Lawrence, Mass.; Hon. William N. 
Davenport, Marlboro, Mass.; George Haskell, Marlboro, Mass.; William E. 
Hawks, Bennington, Vt.; C. F. Holyoke, Marlboro, Mass.; F, A. Houdlette, 
Boston, Mass.; J. F. Halloway, New York City ; J. W. Locke, Brockton, Mass. ; 
J. W. McDonald, Marlboro, Mass.; Henry L. Parsons, Marlboro, Mass.; George 
E. Patnam, Loweil, Mass.; J. B. Retth, Peabody, Mass.;S. H. Taylor, New Bed- 
ford, Mass,; George E. Stanley, Lowell, Mass.; Prof. Riley and Sligo Quartette, 
Marlboro, Mass. 


Total attendance, 111. 
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Applications for membership, approved by the Executive Committee, were 
received from the following named persons : 


RESIDENT ACTIVE. 

Thomas McKenzie, Civil Eagineer, Providence, R. I; Lewis P. Collins, 

Water Commissioner, Lawrence, Mass.; Charles W. Mann, Water Commissioner, 

Methuen, Mass.; John Walker, Civil Engineer, Newmarket, N. H.; William 

E, Hawkes, of Bennington, Vt.,°President- and Treasurer of the Leadville 

Water Works Co., Colorado, Raton Water Works Co., New Mexico, and Monroe 
Water Works and Electric Light Co., Texas. 


NON-RESIDENT ACTIVE- 


A. E. Foye, Civil Engineer, Instructor in Civil Engineering, Columbia Col- 
lege, 41 East 49th Street, New York City ; C. B. Beason, Civil Engineer, 71 
Wall Street, New York City. 

ASSOCIATE, 

Peck Brothers and Co., Water Works Supplies, 65 Oliver Street, Boston, 
Mass.; The Snow Steam Pump Works, Steam Pumps, 106 Liberty Street, New 
York City. 

On motion of Mr. Holdenthe Secretary was instructed to cast the ballot of 
the Association for the applicants, and they were declared elected. 

The Secretary read the following communication from the Association of 
Engineering Societies, Philadelphia : 


Mr. R. C. P. Coggeshall, Secretary New England Water Works Association: 

Dear Srr—For the mutual advantage of your Society and of the Association 
of Engineering Societies, we desire to call your attention to the methods of the 
latter, and to solicit your co-operation in its work. 

The Association was organized in 1881, ‘‘in order to secure a joint publication 
of the papers and transactions of the participating societies.” 

At the time it embraced four societies, viz.: The Boston Society of Civil En- 
gineers, the Western Society of Engineers, the Civil Engineers’ Club of Cleve- 
land, and the Engineers’ Club of St. Louis. Since then the Engineers’ Club of 
Kansas City, the Engineers’ Club of Minneapolis, the Moatana Society of Civil 
Engineers and the Civil Engineers’ Society of St. Paul have joined the Asso- 
ciation. Oar monthly journal since the appearance of its first number, in 
November, 1882, has steadily grown, until, in 1893, the twelfth annual volume 
comprised 657 pages of text, and 211 pages of the Index of Current Technical 
Literature, which forms soimportant a part of the publication. This index 
is published monthly in the Journal, and is annually re-compiled under one 
alphabetical arrangement and re-issued to each member of the participating 
societies. The expenses of publishing the Journal are met by quarterly assess- 
ments upon the several societies, in the ratio of their respective memberships. 

We send you by this mail a number of sample copies of the Journal, so that 
your members may acquaint themselves with the character of the publication, 
both as to the material published and as tu the manner of its presentation. 
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Please note that your membership in the Association need in no wise inter- 
fere with your separate publication of your own papers and proceedings, for, 
after such papers have been printed for the Journal, any desired number of 
reprints can be made from the same type, and these reprints can be laid aside, 
to be furnished to you at any desired intervals, and bound in any desired 
form as your own transactions, at no further cost than that of the additional 
paper, presswork and binding. This expense will, of course, be very light as 
compared with that of independent publication. Hence, if you already enjoy 
a considerable advertising patronage, most of this could be devoted to the pay- 
ment of your assessments. You will notice also the very important point that 
by this method of co-operation your papers are given a very much wider circu- 
lation than is otherwise possible. 

The Association will furnish, also, to any of the societies desiring them, ad- 
vance copies of any papers submitted. Here, also, the additional expense 
on such papers as afterward appear in the Journal, is only that of paper and 
presswork. 

Every reader of engineering literature must have deplored the multiplica- 
tion of separate engineering periodicals and must have desired that as many as 
possible of these should be merged into one. It is this office which the Asso- 
ciation of Engineering Societies has undertaken to perform. é 

The advantages of co-operation in the matter of publishing the papers of en- 
gineering societies are so manifest that it is scarcely necessary to enumerate 
them, but chief among them is that of economy, for with a given style of pro- 
duction, such work can, of course, be done more economically in large than in 
small quantities. 

Thus far, however, the number of societies participating is inconsiderable 
when compared with the number of important local, state and sectional socie- 
ties in the country ; and, hence, notwithstanding the economy due to the 
measure of co-operation already effected, our assessments at present amount 
to about $3.00 per annum for each member of the participating societies. For 
this each member receives, however, not merely the papers and transactions 
of his own society, but those of the other societies in the Association, together 
with the valuable Index of Current Literature already mentioned. It is be- 
lieved that if all or most of the important societies join the Association, the as- 
sessments upon the members of the societies can be reduced, if not to zero, 
at least to a nominal figure, not only by reason of reduction of the cost of pub- 
lication, but also and especially because a Journal containing the transactions 
of practically all of the important engineering societies of the country must 
command the subscription of every engineer who wishes to keep abreast of 
the times, and the advertising patronage of every enterprising furnisher of ar- 
ticles used by engineers. 

If, therefore, such general co-operation can be effected, we confidently look 
to the attainment of much greater advantages than can be secured by the ac- 
cession of any one society. 

Please bring this matter to the attention of your members at the next meet- 
ing of your society, and get, if possible, some expression as to the desirability 
of your society’s joining a general movement of this kind if it can be effected. 
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This will enable our Board of Managers to issue a second circular letter to the 
societies not now in the Association, informing them how the matter is viewed 
by the other societies. 

It is understood that any provisional expression of opinion sent to the un- 
dersigned, in response to this circular, will not commit your society in any way, 
but will indicate what will probably be the disposition of your society in case 
it is found practicable to unite the other outside societies in the movement, 

Whatever action is to be taken should be taken before the beginning of the 
next fiscal year, and itis therefore hoped that this provisional expression of 
opinion will be rendered as soon as possible. 

By order of the Board of Managers, 
JOHN C. TRAUTWINE, Secretary. 


On motion of Mr. Chase, the communication was referred to the executive 
committee with instructions to investigate the matter and report at the next 
meeting. 

Mayor Davenport, of Marlboro, was introduced by President Stacy, and 
made a short address. 

Mr. Allen Hazen read a paper entitled, ‘‘ Notes on Foreign Water Supplies.” 
Mr. Herschel, Mr. Brackett and Mr. Noyes took part in the discussion which 
followed the reading of the paper. : 

The members were entertained with several songs rendered by the Sligo 
Quartette. 

Adjourned. 


ADJOURNED MEETING. 


Youne’s Horst, Boston, Mass., January 9, 1895. 


The following members and guests were present : 
ACTIVE MEMBERS. 


Charles H. Baldwin, Boston, Mass.; Lewis M. Bancroft, Reading, Mass.; 
George E. Batchelder, Worcester, Mass. ; Joseph E. Beals, Middleboro, Mass. ; 
William R. Billings, Taunton, Mass. ; George Bowers, Lowell, Mass.; Dexter 
Brackett, Boston, Mass.; Arthur W. F. Brown, Fitchburg, Mass.; George F. 
Chace, Taunton, Mass. ; John C. Chase, Wilmington, N. C.; E. W. Clarke, Bos. 
ton, Mass.; William F. Codd, Nantucket, Mass ; R. C. P. Coggeshall, New Bed- 
ford, Mass.; Byron I. Cook, Woonsocket, R. I.; Albert B. Drake, New Bedford, 
Mass.; Charles E. Drake, New Bedford, Mass.; Horace L. Eaton, Somerville, 
Mass. ; B. R, Felton, Marlboro, Mass.; F F. Forbes, Brookline, Mass.; Z. R. 
Forbes, Brookline, Mass.; Julius C. Gilbert, Whitman, Mass,; W. J. Goldth- 
wait, Marblehead, Mass.; J. A. Gould, Jr., Boston, Mass.; John L. Harring- 
ton, Cambridge, Mass.; John C. Haskell. Lynn, Mass.; Louis Hawes, Boston, 
Mass. ; William B. Hawes, Fall River, Mass.; T. G. Hazard, Jr., Narragansett, 
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Pier, R. I.; Allen Hazen, Lawrence, Mass.; Horace G. Holden, Nashua, N. H.; 
Joseph L. Kenney, Lewiston, Me.; Willard Kent, Woonsocket, R. I.; Patrick 
Kieran, Fall River, Mass.; George A. Kimball, Boston, Mass.; Charles W. 
Mann, Methuen, Mass.; Thomas Naylor, Maynard, Mass.; Edward CU. Nichols, 
Reading, Mass.; John H. Perkins, Watertown, Mass.; Walter H. Richards 
New London, Conn.; A. H. Salisbury, Lawrence, Mass.; Caleb M. Saville, 
Malden, Mass.; George A. Stacy, Marlboro, Mass,; James H. Stanwood, Boston, 
Mass.; Lucian A. ‘laylor, Boston, Mass.; Robert J. Thomas, Lowell, Mass.; 
, William H. Thomas, Hingham, Mass.; D. N. Tower, Cohassett, Mass.; W. N. 

Vaughn, Wellesley Hills, Mass.; Charles K. Walker, Manchester, N. H.; Joseph 
Watters, Fall River, Mass. ; John C. Whitney, West Newton, Mass.; George E. 
Winslow, Waltham, Mass.; Horace B. Winship, Norwich, Conn.; E. Worthing- 
ton, Jr., Boston, Mass. 

ASSOCIATE MEMBERS. 


James M. Betton, Boston, Mass.; A. H. Broderick, Chadwick Lead Works, 
Boston, Mass.; E. L. Ross, Chapman Valve M’f’g Co., Indian Orchard, Mass. ; 
Z. E. Coffin and F. E. Adams, Coffin Valve Co., Boston, Mass.; F. H. Hayes, 
Deane Steam Pump Co., Boston, Mass.; H. N. Libbey, Gilchrist & Taylor, Bos- 
ton, Mass.; 8. Harrison, Hersey M’f'g Co., South Boston, Mass.; S. B. Adams 
and B. G. Russell, Peet Valve Co., Boston, Mass.; H. L. Bond, Perrin, Sea- 
mans & Co., Boston, Mass.: Franklin A. Snow, Providence, R. I.; Rodney 
Thayer, Snow Steam Pump Works, Brooklyn, N. Y.; H. B. Temby, Boston, 
Mass.. S. D. Higley, Thomson Meter Co., Brooklyn, N. Y.; J. P. K. Otis, Union 
Water Meter Co., Worcester, Mass.; W. E. Newhall, R. D. Wood & Co., Phila- 
delphia, Penn.; H. A. Gorham, The George Woodman Co., Boston, Mass. 


GUESTS. 


F. C. Gifford, Waltham, Mass.; J. W. Locke, Brockton, Mass.; W. E. McKay, 
Boston, Mass.; Charles L. Medden, San Francisco, Cal.; J. W. Milne, Fall 
River, Mass.; F. G. Perry, Pawtucket, R. I.; George Putnam, Lowell, Mass.; 
Thomas H. Rogers, Nashua, N. H.; George E. Stanley, Lowell, Mass.; S. H. 
Taylor, New Bedford, Mass. 

Total attendance, 82. 


The meeting was called to order by President Stacy at 2.15 o'clock, p. m. 

Secretary Coggeshall announced the following applications for membership, 
which had been approved by the Executive Committee ; James W. Locke, 
foreman, Brockton, Mass.; Harley, E. Royce, assistant engineer, Brookline, 
Mass.; Henry D. Woods, city engineer, West Newton, Mass. 

It was voted that the Secretary cast one ballot for the said applicants, and the 
Secretary, having performed that duty, declared that they were severally elected 
members of the Association. 

Secretary Coggeshall submitted the following report from the Executive Com- 
mittee : 

Regarding the proposition from the Association of Engineering Societies for 
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a joint publication of proceedings, it is the opinion of the Executive Committee 
that it will not be advisable for the Association to accept the proposition. 


The report was accepted, and the recommendation adopted. 


RESIGNATION OF SECRETARY R. C. P. COGGESHALL. 


Tue Presipent. Gentlemen, I now have a duty to perform, in reading the 
document which I hold in my hand, that is in some respects a sad one and is 
a more disagreeable duty than I hope I shall be obliged to again perform during 
the remainder of my term of office. When you know the contents of this ietter, 
you will appreciate the feelings of deep regret of myself and of everybodyelse, 
who has the welfare of this Association at heart : 


To the Officers and Members of the New England Water Works Association: 


GENTLEMEN. With the exception of a single year I have had the honor of 
being a prominent member of the Executive Committee of this Association 
ever since the date of organization in June, 1882. 

First Iserved you as Secretary, then as President, Senior Editor, and in June, 
1887, I again took up the work of Secretary which position I have filled contin- 
uously up to the present time. 

During this time the Association has grown from a small organization to a 
large and influential society. 

With such continuous growth and prosperity there naturally comes an addition 
to the cares and responsibilities of the routine duties of your Secretary. 

Meanwhile another official position which I hold, and which is rather more 
important to my daily welfare, requires more time now than formerly. These 
facts, together with the added responsibilities of a work incidental to a new con- 
struction of a large magnitude, leaves me with no time to give your affairs such 
attention as they ought to have. Thus I am compelled to make a choice be- 
tween the two positions. 

I feel very grateful to the members of this Association in being selécted by 
you year after year as your Secretary, and the duties of the position have given 
me a great deal of pleasure, so that it is with feelings of deep regret that I am 
obliged to place my resignation as Secretary in your hands, and request, as a 
kindness to me, that steps may be taken as soon as possible to relieve me ofall 
its duties. 

I thank all the members for the many acts of kindness shown me, and assure 
you that I shall always look back to my term of service in the New England 
Water Works Association with many pleasant memories. 


Very respectfully, 


R. C, P. COGGESHALL. 
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Tue Presipent. Gentlemen, you hear the resignation of our Secretary/ 
What action is it your pleasure to take in regard to the matter? 


Mr. Ricuarps. Mr. President, I will offer a motion to this effect : 


Voted, That the resignation of the office of Secretary by R. C. P. Coggeshall be 
accepted, and that the Association proceed to elect a Secretary pro tem. 

In presenting this motion I would say that 1 doit with more reluctance than 
almost anything I have ever done in my life. I don’t know that this is the time 
or place to eulogize Secretary Coggeshall. I don’t think I could do it satisfac- 
torily if Ishould attemptit. You all know what Mr. Coggeshall has been to this 
Association. You know that its success has been very largely the result of his 
efforts. And I think that almost every one of the members—certainly the older 
members—have a strong personal regard for him. 

But Mr. Coggeshall insists that this resignation is irrevocable, for reasons 
that it is not necessary to mention here, and I therefore offer the motion. 


Mr. Bruuines. Mr. President, in one sense of the wordI may say that I take 
pleasure in seconding the motion, and yet you all understand what I mean 
when I say that. No one can have listened to that letter of resignation, and the 
necessary acceptance of it, which is embodied in the motion of Mr. Richards 
without regretting that the necessity for it has arisen. But I am informed that 
the necessity is a real one and that we cannot let our wishes or feelings inter- 
fere with the course which the matter must take. 

My association with Mr. Coggeshall during the last few years, in so far 
as association matters go, has not been as intimate as I could wish. That has 
been because it must be so, not because we wished it so. I look back with the 
greatest pleasure to the time when we were working together in the early days 
of the association. 

I know you will not forget at this time, gentlemen, that Mr. Coggeshall was 
largely instrumental in preparing that form of statistics, which we now use, 
and which, after several years’ use, was taken up by a new committee to 
see if they could make any changes. That committee were kind enough to say 
that they saw no opportunity for improvement except that the members should 
use it more freely. 

Mr. Coggeshall was directly interested as senior editor and in the first num- 
ber of the Journal which was issued, and the general form of the Journal, cover, 
title page, and so on, bas not been changed since that first number. To Mr. 
Coggeshall belongs a full chare of the credit for that Journal. 

It is not long ago that at one of our meetings I sat next to a gentleman some- 
what prominent in the scientific world, a member of other societies, and he said 
to me: ‘Why is it that the New England Water Works Association has such 
vigorous and long-continued life? Is there some secret about it? At 
any rate, whatever the cause may be, I can bear witness to the fact that there 
are many older associations that would be glad to get hold of the cause of the 
life and vigor which this association shows.” I was glad to say to him at that 
time, without attributing it wholly to any one cause, that by no means the 
least cause, was the faithful and thorough work of the secretary. 
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I don’t know that anything more need be said, Mr. President. The only 
thought that occurs to me thatif the time shall ever come when this association 
shall see fit to make the office of secretary a permanent one, one of larger scope 
and with larger salary, I trust that in choosing the man to fill the place they 
will be able to secure one equal in ability and faithfulness to the gentleman 
whose resignation we now so reluctantly accept. (Applause.) 


The motion was adopted. 


It was voted on motion of Mr. Batchelder, duly seconded, that Mr. Dexter 
Brackett be elected Secretary pro tem of this Association, and that a committee 
of five, of which the President shall be one, the other four to be appointed by 
the President, shall nominate a candidate for permanent secretary of the asso- 
ciation and report at the next meeting. 

The committee appointed consisted of Messrs. Batchelder, Richards, Noyes 
and Brackett. 

Mr. CocersHatu. Gentlemen, I thank you very much for doing as I have in- 
dicated, and I only hope that the time may come when I can be of future ser- 
vice to you. (Applause.) 


Papers were presented by Mr. Brackett upon ‘The Capacity of Steam Fire 
Engines,” Mr. Chace upon ‘‘Eternal Vigilance the Price of Good Water,” and 
Mr. Codd upon ‘“‘A Method of Connecting Lead Services.” 


Tue Presrpent. I want to impress upon your minds the fact that the opening 
remarks of Mr, Chace ‘‘ that either youare too modest or too busy to furnish 
papers,” are very pertinent. While we havea few papers on hand, we should 
have more, and incidents like these will perhaps help us out one way or 
another—an account of all the little difficulties we run against during the ad- 
ministration of our business, not only in connection with the actual furnishing 
of water, but in every part of the business pertaining to water works. Any 
experience we have had that pertains in any way to the management of water 
works, either in the pipelines or in the office, would be of interest here, and 
interest enough should be taken by the members to write up such incidents. 
It does not involve much work and the association needs them. We need them 
for our meetings, we need them for our Journal, we need them to keep things 
going. Iwill ask if there is any member here who will promise to contribute 
forany of our future meetings? If there are any such members I trust that 
they will notify the secretary to that effect. I wish to say that while we call 
for these experience papers it does not refer wholly to the superintendents and 
managers of the outside work. As I have said before, it covers the whole 
ground. Papers of experience from the office are of as much interest and as 
instructive as any other papers to us. They are of interest to this Association 
as interesting as the outside work. So don’tthink that it is simply the outside 
management that we wish to hear about. We want to cover the whole ground 
and to be just as broad as the association. 
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CONSUMPTION FOR THE YEAR 1894. 


Mr. Brackett. Mr. President, in accordance with the request which was sent 
with the notices, quite a goodly number of the members have sent in a state- 
ment of the consumption for the past year. We have not as yet had time to 
tabulate the figures or to get them into such shape as to be able to draw any 
conclusions ; but there is one point which I noticed in connection with one of 
the statements which I would like to have the superintendent explain. The 
city of Fall River pumped during the last year 890,000,000 gallons. They 
metered through about 4900 meters 374,600,000 gallons, leaving 515,000,000 gal- 
lons, or something over 60 per cent. of the total, which was used by the follow- 
iny people, who are not metered, but pay annual rates. These appear to be 
all the fixtures in use there which do not pay meter rates—1530 faucets, 33 
hose connections, 1 bath tub, 52 water closets, 84 horses and 7 cows. It strikes 
me that those people must use a great deal of water, if they use 60 per cent. of 
all the water that is used in the city. a 

Mr. Kieran. Mr. President, I would like to explain, that in our city (Fall 
River) there is no charge for water for public purposes, and that the 60 per cent. 
is largely used for public purposes, for which we receive no revenue, and but 
a yery small portion for those fixtures which have been referred to. There are 
somewhere in the neighborhood of fifty schools, which run from 5-inch to 6- 
inch pipes, a great deal running day and night, no charge for it, and so long as 
our department does not do the repairs it is cheaper for them to waste water 
than to have the plumbing repaired. Then there is flushing of sewers, 
water used for fire purposes and all public purposes. A very small portion of 
that 60 percent. is used by those annual takers, for the reason that most all of 
the takers who pay annual rates are on the outskirts of the town, where they 
are not connected with sewers and have not over two faucets. Most of the 


houses connected with sewers, with any number of fixtures, are metered, be- * 


cause 93 per cent. of our revenue is from meter measurement. 

Mr. Brackett. Well, the fact still is that but about 1,000,000 gallons a day 
is accounted for by meter measurement, and that there is 1,400,000 gallons 
every day in the year used by the school houses, and other public purposes 
which appears to me to be a very large proportion. 

Mr. Brats. I notice on that circular that we are asked to give the number 
of gallons per day to each tap. Is that intended to be the whole number of 
faucets in the system or the taps in the main? 

Mr, CocezsHaty, Taps in the main. 

Mr. Beats. There would, of course, be a great difference in the figures, All 
of us have many cases where there are two or three families on a tap in the main, 
and the giving of the gallons per day per faucet would, of course, change the 
pro rata from the gallons per day to each tap in the main. 

Mr. Harerneton. Do I understand that Mr. Brackett intends to study this 
matter after the reports are handed in to him and that we are to receive the 
benefit of that study ? 
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Te Presipent. That is the way we understand it, and I would request 
those who have not complied with the request which is made upon our circu- 
lar, to do so at the earliest moment. I think the results will be of some inter- 
est to us in studying this question, as showing what the variation is between 
the works and the consumer, and we willsee if we cannot arrive at some defi- 
nite conclusion in studying a problem, which will help usin reducing the con- 
sumption of water or accounting for it. If we were now asked on the spur of 
the moment why our consumption was larger than that of other places, we 
would perhaps be unable tv tell. With the conditions and everything relating 
to the problem brought out, I think we would have a great deal of valuable in- 
formation which we do not possess to-day. SoI would urge that the request 
be complied with. It wili take very little trouble to do it, and it seems as 
though every superintendent could favor us with the returns called for in the 
last notice in regard to the consumption of water in connection with his works, 


Mr. Ricuarps. Mr. President, Mr. Brackett every year compiles these fig- 
ures from the annual reports and they are published in the Journal. Now, as 
to the conclusions to be drawn from them,it seems to me it is fair for some one 
else to take those figures and draw the conclusions. 


There is another matter which I think that we discuss very little, and that is 
the business side of water works, if you can so term it. In coming down on the 
train this morning I happened to have a copy of the Journal with me and it 
occurred to me that I would see how much water they furnish for one dollar in 
different places. I did nothave time to go through the list, but it ran from 
44,000 gallons for one dollar down to 7,000 gallons for one dollar, and it oc- 
curred to me that there was a chance for somebody to do a little thinking and 
to write a paper. There must be some reason for that. That would approach 
the subject from the business side, and I think the time will come before long 
when we shall be asked to consider that end of the subject—whether we are 
making the works pay or not. In fact we had an intimation of that kind from 
Mayor Matthews, I believe, last June. 


Mr. Beats. In the table of statistics which members of the Association 
are asked to prepare, you ask for the total population and the popula- 
tion on lines of pipe. Now, in the case of Middleborough, our water- 
works are owned by a district within the town. We have 65 square miles of 
territory in the town and the water district comprises about five miles. In the 
census as taken we have no means of getting at the population of the district. 
We can judge a little by the voting list that is prepared every year, because it 
has a separate list prepared for its annual meeting, and in my estimate I have 
called the population of the district two-thirds of the population of the whole 
town. That is inthe tive square miles we have two-thirds of all the inhabitants 
there are in the 65 square miles, and certainly more than two-thirds of the val- 
uation. But our water supply covers that five miles. There is some outlying 
territory thatis not covered, butit does not include alarge population. The dis- 
trict is quite well’covered with pipe, and on the line of the pipe there are very 
few houses that are not connected with the mains. In making up these sta- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


146 JOURNAL OF THE 


tistics, however, there might be a good deal that is misleading, because the 
comparisons are not alike. | 

I would like to see how other towns base their work and how the work and 
statistics of different towns compare one with another. In making such compari- 
sons, of course the bases of the comparisons would have to be taken into con- 
sideration. 

Mr. CoccesHatu. In reply to Mr. Beals I would say that the idea of this 
circular, when Mr. Billings and I prepared this scheme a good many years ago, 
was to obtain first the total population, referring to the population of the town a 
and then the population on lines of pipe. For instance, take the city of New , 
Bedford, the total population refers to the total population including the whole 
outlying district. The second, estimated population oa lines of pipe, refers to 
the population that might be supplied by the lines of pipe in use. Then, 
third, estimated population supplied, refers of course, to the number of takers. 

Mr. Brats. Yes, and the town pays for the whole. In our case the district 
pays the bills. ‘ 

Mr. CoacresHaLt. Well, there is a question in your case. 

In answer to a question by Mr. Beals, Mr, Coggeshall stated that the 
amounts for hydrant service, flushing trenches, for drinking fountains, school- 
houses, and all public uses, are considered in the report suggested by the New 
England Water Works Association, as receipts from public funds, while they are 
in a sense “ for service rendered.” 

The meeting was adjourned, on motion of Mr. Brackett, at 4.14 o'clock p. m. j 
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ETERNAL VIGILANCE, THE PRICE OF GOOD WATER. 
BY 


G. F. Caacz, SUPERINTENDENT, Taunton, Mass. 


{ Read Jan. 9, 1895.] 


When I became the executive officer of the Taunton Water Commissioners, 
in April, 1888, I found the water works in good condition. They had been 
well managed and many improvements had been made by my predecessor, Mr. 
Billings. 

Except in one particular it remained for me, in conjunction with the com- 
missioners, only to continue the same progressive action which had been working 
in the past. That particular was the water supply. This, for several years, 
had been in one way or another unsatisfactory, both to the consumers and to 
the officials of the water department. 

Efforts had been made from year to year to ascertain the cause of existing 
’ troubles, to apply remedies and to increase the amount of water available. 

These efforts had been partly successful ; but the results were not wholly satis- 
factory to any one. 

Taking advantage of all that had been previously learned in the history of 
the department, by experiment and study, I set myself the task, with the 
hearty and efficient co-operation and support of the commissioners, of solving 
the problem of a water supply, for Tauaoton, satisfactory to all parties, both in 

“quality and quantity. 

I pass over the preliminary work of four years. In August, 1892, we began 
to lay a thirty-inch cast iron main to connect our Taunton Pamping Station 
with Elder’s Pond, in Lakeville, the water flowing by gravity from this pond to 
the Taunton connections with the filter basin and the suction of the engines. 

Elder’s Pond was known to be too small for a full supply. The intention 
was to use this colorless pond of 145 acres as a storage reservoir and settling 
basin, to improve the water of Assowampset Pond, to be pumped in to Elder’s, 
It was thought that the old filter basin might for a time, at least, be utilized 
for a portion of our daily supply, and no more water be taken from Lakeville 
than was necessary to make up the deficit of the filter basin, the latter being 
cut off from all direct connection with the river. 

_ The water of the new supply was first delivered to the consumers of Taun- 
ton, on April 5, 1894. At first people were delighted with the change. The 
water was cold, soft and clear as crystal. 
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In about a month there began to be complaints of a bad taste"and odor. For 
a few days Iattributed this to local causes, such as a dirty service pipe or a 
dirty meter. But I soon found the cases of bad water to be too numerous and 
too widespread to be accounted forin this manner. Complaints came from ser- 
vices that were not metered and from those in which the water did not improve 
by flushing the service. The cause of the trouble was, however, soon obvious. 

During the day-time, except on Sundays, the water was supplied to the con- 
sumers by the Gaskill engine, the suction of which is connected directly with 
the pipe line from Elder’s, under an average head of 66 feet. 

During nights andSundays water was pumped by the Holly engine, which 
took water from the old pump well which was connected directly with the filter 
basin. There is a connection between the filter basin and the Lakeville sup- 
ply, but this is generally kept closed, as the basin is now constantly full with- . 
out its help. 

Complaints of the quality of the water were most numerous on Mondays, 
when there had been about 24 hours pumping from the filter basin. 

It was evident we had here the same old difficulty which was present in 
1883. The river being cut off, and the water of the basin remaining stagnant, 
the ground water of the basin, exposed to the air and light, was beginning 
again to develop an excess of microscopic vegetation, which gave rise to a bad 
taste and a bad odor. 

Two remedies were considered. One was periodically to pump out the basin 
into the river, as could be done by a suitable arrangement of piping, and 
to refill the basin with water from the Elder’s Pond supply. It was feared that 
this plan would not remove all the trouble, ani we concluded to adopt this 
only for emergencies and to give the city ordinarily nothing but Lakeville 
water. 

To accomplish this a direct connection was made between the pump well and 
the Lakeville supply, while the gate between the filter basin and pump well 
was closed. 

‘The well was then pumped out, thoroughly cleaned and refilled with Lake- 
ville water. Both engines thereafter supplied Lakeville water, so that day or 
night, every day in the week, no other water reached the cousumers. 

The complaints ceased. I had myself noticed the taste at my own home, but 
the taste was all right after we had stopped using the basin. 

All summer the water continued good. Instead of the grumblings and sar- 
castic flings in the newspapers of previous summers, the whole city was feeling 
proud of its supply, and the newspapers were boasting of its excellence. 

Sunday, November 25, at supper, I noticed a disagreeable, musty taste to the 
water- Isoon had a telephone message from one of the commissioners who 
had also discovered something wrong. I told him I would investigate. The 
result of the investigation revealed the following facts : 

About two weeks before, the man who was taking care of the gate house at 
Elder’s Pond had found a live muskrat in the screen chamber. He struck it, 
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and thought he had killed it ; but it disappeared from view. The water in the 
chamber is about ten feet deep. He looked all around, but not beingyable to 
find the animal, he concluded that it must have revived and gone out into the 
pond. Nothing more was seen or heard of this rodent until Monday morning, 
November 26. 


Thad telephoned the engineer at Assowampset, of the trouble in Taunton, 
and, at my suggestion, he had sent a man to the Elder's gate house to investi- 
gate. The messenger found, floating on the water, and fished out, a dead 
muskrat. The corpse had not long been on the surface, for I was at the gate 
house the day before and saw nothing of it, and the screen was cleaned on that 
day without discovering it. There was a suspicious, musty odor, but I attrib- 
uted this to the dead air, the house being closed. 


As soon as this discovery was telephoned to me, I hastened to the Taun- 
ton Pumping Station and tasted of the water at a faucet in the boilerroom. I 
found the vile taste there. 

A sixteen-inch blow off into the river affords the means of flushing the whole 
line of pipe from Elder’s Pond. I opened the gate wide enough to produce a 
good stream of water, but atthe same time not wide enough to reduce the suc- 
tion head of the Gaskill engine more that twenty-five or thirty feet. 

This flushing of the pipe from Elder’s Pond was continued from 11 a. m. to 
4p.m. The water kept improving in taste during the flushing, and at 4 p. m. 
the bad quality had disappeared. 

As we did not do any flushing up town of the mains, the bad taste lingered 
in some localities about the city, for several days, but finally departed. Mean- 
time I had explained to anxious enquirers that an accident had happened at 
the gate house. It would not happen again, and the water would be allright in 
afew days. 

At the screen chamber, in front of the gate opening into the thirty-inch pipe, 
are two screens of brass wire with one-quarter inch meshes. One or the other 
of these screens is always down in place. The aforesaid animal had evidently 
intended, from the grass he had carried in, to makea nestand spend the winter 
with his mate, who had also been seen in the vicinity, in the screen chamber. 


Opening into the screen chamber from the pond side is a thirty-six inch Coffin 
gate. In the front wall of the gate house foundation is an oblong water way 
with iron stop plank grooves on either side, to provide opportunity, by means 
of the stop planks, to shut off the pond when necessary for repairs. 

November 27, the day after the flushing, I came to Boston and ordered the 
wire for a heavy screen to put at this opening of the gate house, in order to 
keep out unwelcome intruders, 

The screen has been placed in position, and is strong enough to withstand the 
assault of a moderate sized shark. 


December 19, our meter inspector showed me something, about two inches 
long, which he had taken from a Thomson meter, which he had found stopped. 
He explained he had found another similar thing twisted around the spindle of 
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In about a month there began to be complaints of a bad taste"and odor. For 
a few days I attributed this to local causes, such as a dirty service pipe or a 
dirty meter. But I soon found the cases of bad water to be too numerous and 
too widespread to be accounted forin this manner. Complaints came from ser- 
vices that were not metered and from those in which the water did not improve 
by flushing the service. The cause of the trouble was, however, soon obvious. 

During the day-time, except on Sundays, the water was supplied to the con- 
sumers by the Gaskill engine, the suction of which is connected directly with 
the pipe line from Elder’s, under an average head of 66 feet. 

During nights and Sundays water was pumped by the Holly engine, which 
took water from the old pump well which was connected directly with the filter 
basin. There is a connection between the filter basin and the Lakeville sup- 


ply, but this is generally kept closed, as the basin is now constantly full with- . 


out its help. : 

Complaints of the quality of the water were most numerous on Mondays, 
when there had been about 24 hours pumping from the filter basin. 

It was evident we had here the same old difficulty which was present in 
1883. The river being cut off, and the water of the basin remaining stagnant, 
the ground water of the basin, exposed to the air and light, was beginning 
again to develop an excess of microscopic vegetation, which gave rise to a bad 
taste and a bad odor. 

Two remedies were considered. One was periodically to pump out the basin 
into the river, as could be done by a suitable arrangement of piping, and 
to refill the basin with water from the Elder’s Pond supply. It was feared that 
this plan would not remove all the trouble, and we concluded to adopt this 
only for emergencies and to give the city ordinarily nothing but Lakeville 
water. 

To accomplish this a direct connection was made between the pump well and 
the Lakeville supply, while the gate between the filter basin and pump well 
was closed. 

The well was then pumped out, thoroughly cleaned and refilled with Lake- 
ville water. Both engines thereafter supplied Lakeville water, so that day or 
night, every day in the week, no other water reached the consumers. 

The complaints ceased. I had myself noticed the taste at my own home, but 
the taste was all right after we had stopped using the basin. 

All summer the water continued good. Instead of the grumblings and sar- 
castic flings in the newspapers of previous summers, the whole city was feeling 
proud of its supply, and the newspapers were boasting of its excellence. 

Sunday, November 25, at supper, I noticed a disagreeable, musty taste to the 
water. Isoon had a telephone message from one of the commissioners who 
had also discovered something wrong. I told him I would investigate. The 
result of the investigation revealed the following facts : 

About two weeks before, the man who was taking care of the gate house at 
Elder’s Pond had found a live muskrat in the screen chamber. He struck it, 
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and thought he had killed it ; but it disappeared from view. The water in the 
chamber is about ten feet deep. He looked all around, but not being able to 
find the animal, he concluded that it must have revived and gone out into the 
pond. Nothing more was seen or heard of this rodent until Monday morning, 
November 26. 


Thad telephoned the engineer at Assowampset, of the trouble in Taunton, 
and, at my suggestion, he had sent a man to the Elder's gate house to investi- 
gate. The messenger found, floating on the water, and fished out, a dead 
muskrat. The corpse had not long been on the surface, for I was at the gate 
house the day before and saw nothing of it, and the screen was cleaned on that 
day without discovering it. There was a suspicious, musty odor, but I attrib- 
uted this to the dead air, the house being closed. 

As soon as this discovery was telephoned to me, I hastened to the ‘Taun- 
ton Pumping Station and tasted of the water at a faucet in the boilerrvom. I 
found the vile taste there. 

A sixteen-inch blow off into the river affords the means of flushing the whole 
line of pipe from Elder’s Pond. I opened the gate wide enough to produce a 
good stream of water, but at the same time not wide enough to reduce the suc- 
tion head of the Gaskill engine more that twenty-five or thirty feet. 


This flushing of the pipe from Elder’s Pond was continued from 11 a. m. to 
4p.m. The water kept improving in taste during the flushing, and at 4 p. m. 
the bad quality had disappeared. 


As we did not do any flushing up town of the mains, the bad taste lingered 
in some localities about the city, for several days, but finally departed. Mean- 
time I had explained to anxious enquirers that an accident had happened at 
the gate house. It would not happen again, and the water would be all right in 
afew days. 


At the screen chamber, in front of the gate opening into the thirty-inch pipe, 
are two screens of brass wire with one-quarter inch meshes. One or the other 
of these screens is always down in place. The aforesaid animal had evidently 
intended, from the grass he had carried in, to makeanestand spend the winter 
with his mate, who had also been seen in the vicinity, in the screen chamber. 


Opening into the screen chamber from the pond side is a thirty-six inch Coffin 
gate. In the front wall of the gate house foundation is an oblong water way 
with iron stop plank grooves on either side, to provide opportunity, by means 
of the stop planks, to shut off the pond when necessary for repairs. 

November 27, the day after the flushing, I came to Boston and ordered the 
wire for a heavy screen to put at this opening of the gate house, in order to 
keep out unwelcome intruders. 

The screen has been placed in position, andis strong enough to withstand the 
assault of a moderate sized shark. 

December 19, our meter inspector showed me something, about two inches 
long, which he had taken from a Thomson meter, which he had found stopped. 
He explained he had found another similar thing twisted around the spindle of 
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the disc, and this circumstance undoubtedly caused thestopping. We thought 
the pieces seemed to be short hairs. 

I put the piece he gave me under the microscope with one of my own hairs, 
this being the only species readily available, and found sufficient similarity of 
structure to satisfy me, in connection with the surrounding circumstances, that 
at least two hairs of that Lakeville muskrat had paid a visit to Taunton ; and I 
was confirmed in my belief that his death and burial in a watery grave had been 
the cause of our mourning. 

Since that occurrence we have had no trouble with the water, and I have no 
hesitation in declaring that the present water supply of Taunton is not surpass- 
ed in quality by that of any city in the Commonwealth. But, if it is true, as 
Wendell Philips, or some one else, once said, that ‘“‘ Eternal Vigilance is the 
Price of Liberty,” the experience of more than one water works superintendent 
has taught him that ‘‘ Eternal Vigilance is the Price of Good Water.” 


: 
- 
i 
i 
{ 
— 


NEW ENGLAND WATER WORKS ASSOCIATION. 151 


THE CAPACITY OF STEAM FIRE ENGINES, HYDRANTS AND HOSE. 
BY 
Dexter Brackett, Assistant Engineer, Boston, Mass. 


[ Read Jan. 9th, 1895.] 


In the fall of 1893, a series of tests were made under the immediate supervis- 
ion of the writer, of the different types and sizes of steam fire engines in use 
by the Boston Fire Department. 

They were made under the direction of the City Engineer, at the request of 
the Fire Commissioners, who desired to have tests made which would show, as 
nearly as was practicable, the capacity and efficiency of the engines under the 
conditions actually occurring at fires. 

So far as the writer is aware these tests are the first of the kind which have 
ever been made, and as a number of the results are intimately connected with 
questions of water supply, itis thought that a description of the tests may be 
of interest to the members of this association. 

The ordinary method of testing a steam fire engine, by delivering as large an 
amount as is possible for a few minutes through an open butt into a tank or 
through a short length of hose, is of very little value in determining the quantity 
which the same engine will deliver continuously upon a fire through 500 feet 
of hose and a 14-inch nozzle. 

The general dimensions of the steamers tested are given in the following 


table : 
TABLE No. 1. 


a 


pump 


STYLE 
OF 
ENGINE. 


alculated capacity 
at 300 revolutions. 


cylinder. 
plunger. 
boiler. 


| When built. 
Diameter of boiler. 


Diameter of steam 


Weight of engine. 


Diameter of 


| Department No. 


Maker’s No. 


Heating surface in 


5 


Clapp & Jones 
Clapp & Jones. 
Clapp & Jones. | 
Clapp & Jones. |2162'1893 


bo 


Silsby . .. . (2159 1893 
976/1890 
Silsby ... .... 


} 
1. 3. | 4. 10. | ii. 
| 
| | | In. | Gals. In. ft. 
Amoskeag .....| 36 | 664|1890| 6,950} 6.136 "3.00 | 498 | 101, 
Amoskeag D | 6191886) 7,150| 6.888 8.00 | 562] 305 85. 
Amoskeag .....| 14 | 3541870|......| 7,662 7.90 | 31.75 74, 
Amoskeag .. | 27 | 41511872) 7,085| 7.651 7.89 | 619 | 32.0 86.5 
6988 7.00 | 525 | 29.5 | 86.0 
6,475| 6.998 7.00 | 524] 29.5 | 86.0 
| 6,940} 8.50 7.00 | 691} 32.0 | 112.0 
7,970| 9.005 | 8.00 | 957 | 35.5 | 140.5 
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The method of making the tests was as follows : 

The engines drew their water supply from a Post hydrant, located at the end 
of an 8-inch main in the Water Department yard. This 8-inch main, 240 feet 
in length, was connected with the 12-inch main in Albany street. 

The water-pressure at the hydrant was about 42 lbs. when the engines were 
not drawing. 

The hydrant has an inside diameter of 63-inches, with three outlets for hose 
connection, two of 44-inch diameter, and one of 23-inch diameter, each outlet 
having an independent valve. 


The steamers were connected with one of the 4}-inch outlets by means of 
the ordinary 4-inch suction hose from the steamer, 


Frequent pressures were taken by means of a gauge connected with a 
piezometer which was coupled to the hydrant nozzle and to which the suction- 
hose was connected. 


All water used in the boilers was carefully weighed and the quantity checked 
by meter measurement. All coal used by each engine was weighed, but no at- 
tempt was made to obtain the amount of ashes or unburnt coal. All, gauges 
used were carefully tested by means of a Crosby gauge tester and the readings 
corrected when necessary. The hose used was new Callahan jacket hose having 
nominal diameters of 2} and 3 inches, but the actualinside diameters were 2.65 
and 3.30 inches. 


The length of hose used during the tests was usually 500 feet foreach line 
except when using the large Siamese nozzle, in which case lines 200 feet in 
length were used. During some of the first tests made, the lengths of the 
lines were 400 feet. 

At the Lincoln-street fire the average length of the 71 lines of hose used was 
530 feet, and at the Tremont Temple fire it was 500 feet. 

Standard smooth nozzles were used in all tests, with a single exception, when 
a test was made to show the comparative efficiency of smooth and ring nozzles. 
The quantity of water discharged by the steamers was calculated from observa- 
tions of the pressure, made by means of gauges attached to piezometers at the 
base of the play pipes, using the well-established formula deduced from the 
experiments of Mr. J. R. Freeman. The experiments of Mr. Freeman, which 
were made with great care and covering a great variety of patterns of nozzles, 
as well as a large range of pressures, proved that by carefully conducted ob- 
servations the discharge from any of the standard nozzles can be determined 
within one-half of one per cent. 

Careful measurements were made of the diameters of the nozzles, and in noz- 
zles of the same nominal diameter there was found a variation of .014 of an 
inch. 

The engine tests were conducted in the following manner : 

‘Steam was first raised in the boiler to a pressure at which the engine could 
do practical service ; the fire was then drawn anda new fire started with weighed 
fuel. As soon as the steam pressure began to rise the engine was started, and 
run with, as nearly as possible, a uniform steam and water pressure. 
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Changes in the conditions were made at periods of from fifteen to thirty 
minutes, either by changing the sizes of the nozzles, the steam pressure, or the 
length or size of the lines of hose, the object of the tests being to ascertain the 
quantity of water which each engine was capable of throwing upon a fire in 
continuous service, and not the quantity which might possibly be discharged 
through a short line of hose or an open butt for one or two minutes. 


Observations of the steam and water pressures at the engine were made 
every minute, and of the water pressure at the nozzles every thirty seconds. In 
the tables giving the results of the trials, averages of these observations are 
given 

All coal used under the boilers and all water fed to the boilers was carefully 
weighed. Pressures were taken on the supply-main at the base of the hydrant, 
on the 24-inch outlet of the hydrant and at a piezometer attached to the 44-inch 
outlet with which the suction-pipe from the engine was connected. 

These pressures were taken to show the loss of pressure by friction in the 
hydrant and the available pressure in the steamer suction. In the tests of 
Engines Nos. 27, D, 36 and 15, pressures were also taken at the suction chamber 
of the engine. 

_ Calorimetric measurements were made of the amount of moisture in the 
steam furnished by the different types of boilers. 

Indicator cards were taken from the steam cylinders of Engine D and Engine 
No. 15. 

The number of revolutions made by the engines were electrically recorded 
by an instrument made by an employee of the Fire Department. 

Each revolution of the engine closed a circuit and was recorded on a paper 
tape. By the use of a stop watch the number of revolutions per minute was 
easily and accurately determined. 

In order to obtain information in regard to the effect of a hydrant supply, as 
compared with drafting, tests were made of Engines No. 43 and No. 36 taking 
water from a large box which was floated in the dock alongside of the Water 
Department wharf. The box was supplied with fresh water from a hydrant in 
the yard. 

RESULTS AND CONCLUSIONS. 


The following tables show the results of the trial#in a convenient form : 

Table No. 2 gives the length of the trials, average steam and water pressure 
at the engine, the quantities pumped, coal used, water evaporated, etc. 

Table No. 3 gives the results obtained by each engine under different con- 
ditions of steam pressure, length of hose, diameter of nozzles, etc., with the 
time during which the engine was operated under those conditions. 

It will be seen from an inspection of column 9 of Table No. 2 and column 4 
of Table No. 3, that engines Nos. 36, D, 21, 43, and 15 equalled or exceeded 
their calculated capacity at 300 revolutions per minute for runs of from 35 to 
89 minutes, and that the average amount pumped per minute by Engines 21, 36, 
and 43, for the whole time while the pumps were working, was in excess of 
their calculated capacity. 
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The tests also show that the smallest-sized engines in use in the department 
are capable of delivering through 500-foot lines of hose two good fire streams, 
and that the large-size Clapp & Jones engines will deliver from 900 to 975 gal- 
lons per minute, equal to three good 1}-inch streams. 

It must be remembered that in all cases the engines tested drew their water 
supply from a hydrant under a pressure of from 30 to 40 lbs., and that the 
steamers of the same class would not be able to deliver as powerful streams if 
obliged to draft their supply. 

This statement is verified by the results of tests of Engines 36 and 43. 

I wish to call your attention to the desirability of using two lines of hose 
with siamese connections in cases where the steamers are so located that lines 
more than 500 feet in length are required to reach a fire, or where very power- 
ful streams are needed. 

In the case of Engines 36 or 21, the smallest size tested, with a single line of 
2}-inch hose 800 feet long, a water pressure of 150 lbs. at the engine would 
give, with a 1}-inch nozzle, a pressure of but 30 lbs. at the nozzle, while with 
the same engine pressure, using two lines each 800 feet long siamesed into a 
50-foot line with a 1j-inch nozzle, a nozzle pressure of 55 Ibs. would be obtained. 
In the first case, the discharge would be about 250 gallons per minute, and the 
stream would not be effective above the third story, while in the latter case a 
stream discharging 425 gallons per minute would be available 80 feet above the 
ground. 

The tests showed very conclusively that the capacity of the engines in most 
instances depended upon the capacity of the boiler to supply steam and it was 
only by very careful firing of the boilers that the best results could be obtained. 

The evaporation per pound of coal from and at 212 degrees varied from 2.26 
Ibs, in the case of Engine No. 36 to 5.87 lbs. for Engine No. 43. 

The slip, or loss through the valves and pistons of the pumps, varied from 3 
to 8 per cent. of the calculated displacement of the pump plungers. 

Engines Nos. 36 and 43 showed a loss of about 5 per cent. when taking their 
supply from the hydrant, and 8 per cent. when drafting. 

The question is sometimes raised as to whether the supply of water at the 
hydrants is sufficient for the supply of the steamers. 

It seems to me that more positive information could be obtained on this 
point, if a combined pressure and vacuum gauge were attached to the suction 
chamber of all engines. This plan has been adopted in Detroit with good 
results. 

Capacity or Hypranrs. 


During all the tests, except when drafting, the engines were attached to a 
Post hydrant which was located at the end of an 8-inch pipe, 240 feet long, 
connected with a 12-inch main in Albany street. 

The hydrant, as before described, had an inside diameter of 63 inches, a 6- 
inch rubber valve, and three outlets for hose connections, each controlled by 
an independent valve. Two of these outlets were 44 inches, the other 2} inches 
in diameter. 
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TABLE No. 3. 


a} 3. 4. 6 1. 8. 9. 10, j 
Di h: A A 
at300 | Time. | o Pressure inute | Pressure | Pressure 4 
 _Revo- Lines. | Nozzle. jat Nozzle.| each in at 
2 lutions. ‘5 Nozzle. | Boiler. | Engine. | 
a Gallons. |Min Sec; Gallons. z Feet. | Inches. | Pounds. | Gallons. | Pounds. | Pounds. 
12 | 55.75 | 281 | 
36 498 | 74) 50, 562 | 2 | soo] | | 70.0 | 130.9 
BA. 
36} 498 | 42| 35) 579 soo] | | 106.3 | 128.0 | 
1 44:0 | 310 
36 498 | 17) 30) 596 a) | | 123-7 | 136.4 | 
36} 498 16) 460 | 1) *500) | 96.5 |....... 100.7 | 204.3 
36} 498 | 9/15] 564 | 65.2 108.9 | 147.1 
sel 498 | 425 500 if | 111.4 | 244.5 
3 
‘§ 500) 12 46.2 | 256 
498 | 62) 20| 512 so] | 90.0 | 114.4 
500] 1 46.0 
6 498 | 28 532 2) | 78-5 | 110.8 : 
6| 498 | 15) 5| 379 | 1) 500) 13° 655 |... .... 112.0 | 199.6 
36 498 | 9} ..| 875 | 21) Soy ag 67-8 199.6 | 149.8 
500; 13 51.2 269 
D| 562 | 20] 561 | | | 97.5 | 118.3 
| § *500) 44.0 | 311 
D| 562 18} 80, 562 | 2} “Sool | 72-6 | 110.9 Be 
D) 562 | 15) 40/478 | 1) | 47-0 |... 87.6 | 169.2 
Siamesed|) 9 |...... 
>| sez | 81 50) 593 | al} 58.20 80.0 | 127.4 
662 | 5| jal) So 75.8 | 97.2 
sez | 7 353 5001 | 568 88.3 | 173.1 
400) 1} | 35.2 | 278 
14] | 52 628 | 21) fool | | 78.3 | 104.8 
400) 13 | 46.5 | 256 
14} 594 | 37) 10) 512 | 21) foo] | | 79-2 | 108.5 
14) 594 | 325 | 1| 600] 13 | 48.2 82.9 | 178.4 
14} 594 | 13) 90, 495 | a} 50.2 | 199.2 
14} 594 | ..| 466 | a3 74-0 | 92.6 | 


*Three-inch hose. 
Supply drafted from tank. 
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4. 8. 9. 


ro | No. of Lines. 


Discharge} Average | Average 
Diameter | Water Pp Steam Water 

o' Pressure Pressure | Pressure 
Nozzle. at h in 


Total 
Discharge 


lutions. 


| at 
Nozzle. | Nozzle. | Boiler. | Engine. 


Gallons. Inches. Gallons. | Pounds. | Pounds. 


EnatineE No. 


67.8 67.4 
63.5 80.7 
62.6 | 107.3 
52.8 109.7 


A 


Siamesed 
1} : 69.0 116.4 


Siamesed 


45.0 80.0 


SSRS53 & SSSSSRES 


*Three-inch hose. 


2. 3. | * 
‘apacity | | Length 
14) 594 | 30) 427 400 32.3 213.5 { 
14} 5904 | ..| 580 | 24 
| 14] 594 | 6| 460 2 | a 
400] 14 45.3 | 253 
| 144 594 | 3] 477 500 
| 200| 
| u 504 | 3] ..| 575 201 | 37.8 
4 | First 
| 7/619 | 55/45, 356 1) 500 798 | 1167 | 
1 0 | 273 
27, 619 | 41) 30, 520 | 62.7 | 110.3 
| 27} 619 | 37; 30| 496 al | 500 70.4 | 110.8 
iamesed | 
a7} 619 | 15 20 687 | | 84.5 | 119.5 
| 619 | 6 ..| 607 |2 86.7 | 90.8 y 
| Seconp TRIAL. 
| 619 | 41( 594 500 mr 
\*500; 1} 347) 
27/619 | 18 640 | 2 {| 820 | 128.1 
298 
a7] 619 | 17| 35] 596 | {| 104.7 | 1340 
500} 1 293.5 | | 
27} 619 | 161 30] 587 | 500) 14 993.5 (| 97-5 | 148.4 
| a7} 619 16 566 | 1547 
500)” 14 292 | 
27| «619 50} 609 (2 | 500 | 317 | 93.3 | 147.8 
1 290 | 
27, 616 20; 576 500; 794 | 131.3 
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TABLE NO. 3. — Continued. 
3; | 2. | 3. 4. 8. 9. 10. 11. 

: Cal. Total | 3 Discharge| Average | Average 
Revo- | Minute Lines.| Nozzle |at Nozzle.| each in at 
g lutions. | I'S Nozzle. | Boiler. | Engine 
& Gallons. ;Min Sec Gallons. Z Feet. | Inches. | Pounds. | Gallons. | Pounds. | Pounds 

| 400| 1 42.0 | 303 
43] 525 | 57) 30, 577 2 = | 70.8 | 116.7 
400| 14 54.7 | 278 
43| 525 | 481 ..| 556 al 400 73.2 | 115.7 
(5 
43) 525 | 26 50/526 as 75.2 | 192.5 

“ 500| 1} Ring} 56.0 63) 

43) 525 10/535 | 300; | {| 72-9 | 198. 

500} 14 47.25 | 258.5 
43| 525 | 16 sit |-al{ | | 109.3 | 116.5 

500| 14 48.2 | 261 
43) 525 |13| 547 t 105.9 | 112.4 
500| 1 33.5 | 217.5 
43) 525 | 12 40/435 | 2|) son 38:5 87.5 | 87.1t 
38. 5). 
43) 525 | 11/20) 467 2| | 14 | 88:5 933.5; 98.2 | 93.1f 
43| 525 | 31451 304 | 1) 1,000| 14! 42.3 |........ 113.3 | 205.7 
500] 1 53.5 | 275 
524 | 48) 35) 875 = | 89.4 | 124.7 
500 0. 
21} 524 | 41 582 | son 20 90.7 | 140.2 
‘3 | 
a1} 524 | 24/10! 607 | (| 112.0 | 198.1 
21; 524 | 11) 25| 576 | pont 68.0 | {| 102.3 | 152.8 
21) 524 | 10, 45| 573 | 4 82.3 | 127.0 
524 | 8/15} 472 | 1) 4500/ 13 °:| 101.6 |........ 114.9 | 219.5 
91] 524 | 407 | 1] “500| 1 107.9 | 221.4 
21} 524 | 7/301 479 | *500| 1 118.8 | 217.5 
524 | 277 | 500; 1 42.2 | 109.1 
524 | 3/40! 294 |1| 500l 1 me 44.0 | 117.4 


*Three-inch hose. 


Three-inch hose’fitted with 2}-inch couplings. 


a leaking into the suction through the relief valve. 


Supply drafted from tank. 
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9. 10. 


Discharge| Average 
er 


Diameter P Steam 
Pressure 
-| Nozzle. in 
lutions. Boiler. 


: — 


Gallons. | Mi | Inches. Pounds. 


691 51.0 
691 | 24) .. 400 65.2 
691 


SE S885 


400 
*500 
*Three-inch hose. 


| 
| 
Pressure 
| at 
Engine. 
| | 147.0 
| 98.4 
119.6 ' 
200) Siamesed 
| | | ..| | | | i 61.4 | 86.7 
691 | ..| 725 al 2001 t 89.8 | 123.4 
| 500} 1} 53.5 | 275 
15} 957 | 64 900 | “13 | 55.7 | 350 107.4 | 130.3 
53.5 | 275 
| 39.0 | 235} 
15, 957 | 85] 85) 978 95.3 | 963 
a | 13 | 39.2 | 236 
| Siamesed | 
15} 957 | 12) 30) 989 | = 95.3 | 101.4 
15} 957 | 11| 1,022 | | 640 98.2 | 96.6 
| | | 51.5 | 270 | 
| 1 82.8 | 426 
15| 957 | 4 s0| 749 | 115.1 | 173.9 
| 46.5 , 257.5 
| 60) 90) 515 | | | 1 78.9 | 101.6 
...| 37] 50] 550 1 | 74.5 | 102.2 
42) .......] 14) 20) 441 * 1h 40.0 |........| 86.6 | 143.4 
1 38.5 | 234 
4a)... 12) 502 i | 38 71.2 | 96.8 
1 36.7 | 228 
42}... 2...) 11) ..] 529 #500 | | 301 66.1 | 90.4 
| 500; 1 mel... 83.8 | 151.1 
42) 80, 395 *500| 1 71.0 | 85.4 | 158.1 
40 387 500; 1 68.2 |.... 86.0 | 151.6 
41.8 | 243 
4i}.. ....] 4) 20, 527 66.0 | 88.7 
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TABLE No. 3.—Coneluded. 
1 2. 3. 4. 5. 6. | q. | 8. | 9. 10. 11. 
|Length| Diameter} Water “per Water 
A%\| at Time. ppg ab of of Pressure | Minute | Pressure | Pressure 
Revo- Lines. | Nozzle. |at Nozzle.| each in at 
lutions. Nozzle. | Boiler. | Engine 
Gallons. |Min)See Gallons. Feet. Teaches. Pounds. | Gallons. Pounds. Pounds 
37 ..| 460 | t 55.2 | 86.4 
1 41.5 | 242 
27| 30| 484 |2 | | 242 t 728 | 104.0 
14| 30} 295 | 1) 1 39.7 |... 52.9 | 124.1 
12] 25 335 | 1) 1 | 65.4 | 157.4 
500! 1 98.7 | 251 
Sreconp TRIAL. 
500) 1 42.5 | 305 
500] 1} 425 | 3055 
33| ..| 41/ 30! 611 2.5 308.8 70.7 
500; 1 61 294 
21 612 46.2 | 318 79.7 | 141.1 
19} 30] 662 2 1} {| 82.6 | 124 5 
33} 17; 594 |2 73.9 | 120.2 
5-40) 403 | 1) 500 86.7 | 207 8 
1 | 291 
35 40| 582 | 60:0 | 291 88.4 | 139.6 


*Three-inch hose, 
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Pressures were taken on the 8-inch pipe at the base of the hydrant and on a 
piezometer attached to the steamer suction, in order to determine the loss of 
pressure in passing through the hydrant. 

These experiments show that the friction loss in the hydrant when the entire 
discharge was from one 44-inch outlet, was 4 lbs. for a discharge of 500 gallons 
per minute and 16 lbs. fora discharge of 1,000 gallons, also that a large pro- 
portion of the total loss is in the outlet valve. 

During a trial of the water-tower, three engines were connected with this 
Post hydrant, and the lowest pressure taken at the piezometer coupling was 
20 lbs., showing that hydrants of this pattern will furnish an ample supply for 
three steamers. Owing to the latenessof the season, the experiments on the 
capacity of hydrants were not completed. 


Friction 1n Hoss. 


The experiments were not conducted with special reference to obtaining infor- 
mation on this point, but in general they confirm the more careful experiments 
made by Mr. John R. Freeman and reported in a paper presented by him to this 
Association, (Vol. IV., p. 95.) 

Experiments were, however, made to show the comparative value of 24-inch 
and 3-inch hose and the effect of using 2} inch couplings on the 3-inch hose. 

Bushings 23-inch in diameter were placed at each coupling in the line of 3-inch 
hose so as to give the some effect as the use of 24-inch couplings. 

The following table shows the results of the different experiments. The lines 
of hose were in all cases 500 feet in length. 


Number Diameter of Water pressure in lbs. 
of ex- discharge t t nozzle. Discharge in gallons. 
periment. _ nozzles. steamer- 3-in. hose. 24-in. hose. 3-in. hose. 24-in. hose. 
1 1} in. 128.1 55.0 39.2 347 293 
2 1} in. 1245 57.5 43.0 355 307 
3 1} in. 96.8 50.7 38.5 268 234 
1109 440 445 it 251 
ljin 
5 90.4 41.2 36.7 301 228 
3-in. hose. 
6 217.5 10.0 .... 479 
7 1} in. 221.4 rath 75.5 407 . 
3-in. hose. 
8 2195 .. 472 
9 1} in. 204.0 96.5 460 
10 1} in. 158.6 71.0 eas 395 
Il 1} in. 151.6 68.2 387 
12 1} in. 224 0 aaa 74.7 aves 405 
13 1} in. 157.4 51.2 335 
14 1} in. 151.1 aes 48.7 ere 327 
15 1} in. 124.1 39.7 295 


In the first three experiments given in the above table, two lines of hose each 
500 feet in length were attached to a steamer, and nozzles of the same diameter 
_ attached to each line. 
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With the same pressure at the steamer, the pressures at the nozzles on the 3- 
inch lines of hose were from 12 to 15 lbs. greater than on the 23-inch lines. In 
the fourth and fifth experiments, 1}-inch nozzles were used on the 3-inch hose 
and 1}-inch nozzles on the 2j-inch. It will be noticed that the effective pressure 
at the 1}-inch nozzle on the 3-inch hose was as large as at the 1}-inch nozzle on 
the 23-inch hose, while the discharge from the nozzles on the 3-inch hose was 
between 20 and 25 per cent. more. 

A comparison of experiments 6 and 8 shows the effect of using 24-inch coup- 
lings on 3-inch hose, andit will be noticed that with the same pressure at the 
engine, the nozzle pressure is about 5 lbs. less when using the 23-inch coup- 
lings, or for a 500-foot line of hose about 4 Ib. loss at each 23-inch coupling 
when discharging 475 gallons per minute. 

The loss of pressure per 100 feet in the different sizes of hose is approxi- 
mately as follows : 

250 gallons 300 gallons 


per minute, per minute. 

23-in. hose : ‘ - 13 Ibs. 18 lbs. 
3-in. hose, 24-in, 8 lbs. 10.7 Ibs. 
3-in. hose, 3-in. couplings § 8 Ibs. 10.5 Ibs. 


The advantage of using 3-inch hose is illustrated by the following example: 
With a steamer using a line of hose 600 feet in length, with a 1}-inch smooth i 
nozzle discharging 300 gallons per minute, a quantity none too large for the | 
needs of the present fire-service, a water-pressure of 150 Ibs. at the steamer i 
would be required if 23-inch hose were used, while with 3-inch hose the same f 
results would be attained with a pressure of 105 lbs. at the steamer. 
The advantage of the use of 24-inch couplings would be that no time would S, 
be lost in attaching redncing couplings or in finding hose of the needed size, aM 
while the loss of pressure due to the 2}-inch couplings would be insignificant 
in ordinary use. 
: Without doubt the 3-inch hose is not so easily handled on nahes or in build- 
ings, but great benefit could be derived by using from 300 to 500 feet of 3-inch 
hose from the steamer, with one or two lengths of 2}-inch hose attached for 
the hoseman’s use. 
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A FEW EXAMPLES OF HIGH GRADE PUMPING ENGINES, - 


BY 


E. D. Leavitt, Esq., Mechanical Engineer, Cambridgeport, Mass. 


[ Read June 15th, 1894, and illustrated by stereopticon.] 


You will observe that the subject of my remarks this evening has been 
changed from the program announcement of the ‘“‘ Latest Improvements in 
Pumping Machinery” to ‘‘A Few Examples of High-Grade Pumping Engines.” 

The general subject of pumping engines was so thoroughly covered by Mr. 
Dean’s paper, read at the Worcester meeting last year, that it did not seem to 
me wise to attempt to re-gild fine gold, nor to tire your patience with repeti- 
tion. 

You are well aware that with the immense development of town water sup- 
ply that followed the late civil war, pumping machinery became an established 
article of manufacture, the business being organized on the most extensive 
scale, and subject to the keenest competition. Asa matter of course each 
manufacturer furnishes the best as well as the cheapest engine, and the skill 
and persistency with which accomplished salesmen are wont to urge the merits 
of their respective wares are familiar to you all. 

The type of machinery about to be considered is not included in the fore- 
going category, but is special, each machine being designed and constructed 
for its particular service. Because this method involves a high first cost, it is 
not popular, and has been resorted to in comparatively few instances. Only 
- those who are firm believers in the axiom that ‘‘ the best is the cheapest” adopt 
it. 

In the older and wealthier communities, however, there is a growing convic- 
tion that low first cost is not the paramount consideration, while low cost of 
maintenance is, because cost of maintenance is something that always goes on, 
and is ever with us, to be provided for in our annual tax levies. That such a 
conviction obtains anywhere, explains why such machinery as we are about to 
consider has been constructed. 

The first three engines that will be described are of a:peculiar type which 
was originally designed for and adopted by the Calumet & Hecla Mining Com- 
pany, in 1874, Of this type this company has, at the present time, 16 ex- 
amples, aggregating 25,000 horse power, of which four are pumping engines 
with an aggregate capacity of 90 million gallons per day. 

The first pumping engine, the “ Erie,” (Plate I.) has been running 20 years, 
144 hours per week, and is still as good as new. The considerations which led 
to the adoption of this type of engine were these : First, an engine which would be 
able to work continuously 144 hours a week with the least wearand tear. This 
involves the necessity of vertical cylinders, or cylinders that were nearly so, 
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and vertical pumps, because the water which was to be pumped carries a large 
amount of silt, being the discharge from the stamp mills of the company situ- 
ated at Lake Linden. At that time the company were crushing about 800 tons 
of rock per day, and the waste from the mills ran into the lake which furnished 
the supply for these pumps. 

It will be observed that it is a compound engine, with the high pressure cylin- 
der placed on an incline, and the low pressure cylinder vertical, the high pres- 
sure being connected to one end of the beam and the low pressure to the op- 
posite end of the same. The prolongation of the low pressure piston rod is 
connected to one pump placed directly under the low pressure cylinder, and 
there is connection by means of a link from the beam to the pump under the 
high pressure cylinder. A horn on the beam serves for connection to the 
crank by means of the connecting rod in the usual manner. The engine is 
provided with a fly-wheel. It is also provided with a governor which is capable 
of a great range of speeds, and the action is entirely automatic. The cylinder 
valves are of the gridiron type, giving a short motion, with very small clear- 
ances. The cylinders are both thoroughly steam-jacketted ; and everything 
that is necessary to make an engine as efficient as possible in economy and du- 
rability was, at the time of its construction, supposed to be adopted. 

It will be observed that a very large air-vessel was provided. The cylinders 
are 114 and 24 inches in diameter, by 44 feet stroke. The pumps are of 
the ordinary bucket and plunger type, except that they have a supplementary 
discharge which is placed in the bottom of the air-vessel, as shown. All the 
water was supposed to go through the bucket on its downward stroke, except 
such portion as would go more easily through the supplementary discharge 
valves. 

The original capacity of the engine was 4,000 yallons per minute, which would 
be about 5,800,000 gallons per day. It will be observed that the capacity placed 
on the illustration is 11,000,000 gallons per day. The way this came about was aa 
follows: The superintendent of the Calumet & Hecla Stamp Mills made a mis- 
take in the amount of water required when the engine was ordered, and its ca- 
pacity was based on aspeed of 19 revolutions per minute. It had hardly started 
before this speed was found to be inadequate, the quantity of water being very 
much in excess of 4,000 gallons per minute ; so that very soon the engine was 
running at a speed of 30 revolutions, which, with double-beat valves 134 inches 
in diameter and about 1}-inch lift, made a‘good deal of racket, but that was 
all. The performance was satisfactory, and the engine continued to run at in- 


~ ereased speeds until finally, it reached a speed of 35 or 36 revolutions per min- 


ute, with the same double-beat valves, before a new engine to supplement it 
could be provided. 

After the engine ‘‘Erie” was installed, very considerable changes were made 
in the plant, so that it became necessary to increase the pumping capacity ; and 
a second engine called the ‘‘ Ontario” was constructed and started in 1876, 
This engine is shown on Plate II. 

It will be observed that on the steam end it follows almost exactly the lines 
of the ‘‘ Erie,” but a radical departure was made in the pumps. Instead of the 
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bucket and plunger pumps, what is now known as the differential plunger 
pump was adopted ; and instead of large double-beat valves 13} inches diameter, 
a reduction was made to the diameter of 54 inches, with about 4 inch lift. 

The engine ‘ Ontario” was designed to pump 10,000 gallons per minute at a 
speed of practically 30 revolutions ; and it was noiseless and entirely satisfactory 
in its action. But, like all mining appliances, it was soon found that 10,000 
gallons per minute was not enough, and the speed was increased, so that it ran 
for a iong time between 34 and 35 revolutions per minute. 

After the ‘‘Ontario” had been in continuous service ten years, the founda- 
tions which were constructed of sandstone, quarried on the mining company’s 
property, began to show signs of weakness. It appeared that the binding 
material in the stone became decayed to such an extent that if a piece of it were 
taken in one’s hand, it would crumble into sand. This made it necessary about 
as quickly as possible to erect new foundations in a different location, and to 
install another very large horizontal geared pump as a spare. As soon as it was 
started, the ‘Ontario ” was removed to a new location, and erected on durable 
foundations. At the same time, the lower plungers (the upper plungers remain_ 
ing the same) were increased in diameter from 284 to 33 inches, and a different 
type of water valve was adopted. The first valves were, as before stated, small 
double-beats, with about }-inch lift, but the great amount of residuum in the 
water coming from the stamp rock made it difficult to keep such valves tight 
under continuous service, and it was thought better to adopt a valve with a 
soft seat. Accordingly, rubber valves with a brass backing and closed by 
springs were adopted, and in that form the pump stands today. With the new 
valves it has been run continuously at a speed of 374 revolutions per minute at 
which speed it delivers 24,000,000 gallons per diem. It has run probably for 
considerably more than a year at a time at an average speed of 36 revolutions 
per minute, at which rate it delivers about 22,500,000 gallons per diem and the 
action is entirely noiseless, In fact, it is so noiseless that at one time the super- 
intendent of the company when standing with his back to the engine examining 
something else, asked me if it was running. 

When the ‘‘ Ontario” had been running at a capacity of 24,000,000 gallons 
per day, the demands of the stamp mills increased to such an extent that the 
horizontal geared pump previously referred to had to be run in addition, the 
two machines delivering 35,000,000 gallons per day. This condition of affairs 
made it necessary to start the building of a new pumping engine, and plans for 
the same were commenced in 1888. 

This engine is called the ‘‘ Michigan ’ (Plate ITI.) and it has a capacity of 60,- 
000,000 gallons per diem, at a speed of 30 revolutions per minute, which makes it 
(supposably) the largest pumping engine, in capacity, in the world. The cylinders 
are all vertical on this engine. The high pressure and the intermediate cylinders 
stand side by side, connected to one end of the beam, from which connection 
is made to one pump. The low pressure is connected to the other end of the 
beam and to another pump. Both pumps have differential plungers, the dia- 
meter for the upper plungers being 34 1-16inches, and the lower 48inches. The 
stroke is 90 inches. The capacity is almost exactly 2,000,000 gallons for each 
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revolution per minute per diem. The maximum capacity has not yet been 
reached, the average now being about 44,000,000 gallons per diem. 

It will be observed that the bed-plate uf the ‘‘ Michigan” is raised consider- 
ably above the floor. The reason for this is that we consider it desirable to keep 
all our machinery, which is placed in one large house, on the same floor level, 
and as the stroke was increased to 7} feet, whereas the ‘‘Ontario’s” stroke was 
but 5 feet, it was necessary to raise the ‘ Michigan’s” bed-plate a corresponding 
degree. 

A curious thing was discovered about the action of the ‘‘ Michigan” when it 
was attempted to run it at its maximum capacity. It has never been run higher 
than 27 revolutions per minute, at which speed the action of the pumps was 
entirely noiseless, and the action of the steam end perfectly satisfactory. The 
pumps stand in a very large wet well which is supplied by an in-take from the 
lake, 5 feet square. At high speed, the surge of water in the well was so great 
as to cause fear that the pumps would take air, and it will probably be necessary 
to put in racks composed of 2-inch planks, 12 inches wide, and placed 2 inches 
apart, to prevent the surging. 

The “Ontario” originally stood in a wet well. When it was changed to the 
new location, it was impossible to get into the well, and a long suction pipe was 
adopted, fully 75 feet from the well. This suction pipe which is 36 inches in 
diameter has a very large vacuum-chamber on it, and its action has been so 
satisfactory as to convince me that wherever it is practicable, it is the best way 
to arrange the in-take of a pump- The old idea was always to put pumps in wet 
wells, You will notice that the English pumping engines have almost entirely 
been constructed that way, and the original Brooklyn engine, at Ridgewood 
Station, as well as a great many engines subsequently erected of the vertical 
type, have been similarly made. 

The steam end of the ‘‘ Michigan” is practically like that of the “ Ontario” 
except that the exhaust steam passes through reheaters filled with small tubes 
in which live steam circulates. This has proved very efficient, and has increased 
the economy of the engine. The actual performance of this engine for six 
months, (and it has been doing better since), was 1,000,000 gallons raised 1 foot 
high for 3.61 cents, of which the cost for fuel only was 1.48 cents. The coal is 
carried 1,000 miles, and is of a very inferior quality to that which is used here, 
being sent from Pittsburg. Its calorific value is estimated at from 70 to 80 per 
cent. that of Cumberland and Pocahontas, such as is used in this vicinity. 

It may interest the association to know that the “Erie” and the ‘‘ Ontario” 
saved their entire cost including foundations, buildings, boilers and hemerasied 
inside of 17 months. 

We now come to an engine which antedates the ‘‘ Michigan ” and is of a type 
peculiar to itself, viz: the Louisville Water Company’s engine No. 3, (Plates IV. 
and V.) Before the plans for the ‘‘ Michigan” were started, the trustees of the 
Louisville Water Company consulted me in regard to a pumping engine for their 
works, and their chief engineer and superintendent, Mr. ‘Charles Hermany, 
visited Calumet to see the performance of the ‘*Ontario.” The result was that 
the Louisville Water Company decided to adopt an engine of that type, with 
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certain modifications to suit their peculiar conditions, and this engine was sub- 
sequently contracted for with the I. P. Morris Company of Philadelphia, who 
have made a magnificent job of it. 

One of the conditions that had to be provided for at Louisville was the 
immense rise and fall of the Ohio River at that point. A freshet the year before 
the design was made covered the old engine room and boiler house floors to a 
depth of three or four feet. Mr. Hermany therefore concluded that some day 
there would be a very much higher freshet than that, and the floor of the new 
engine house is something like ten feet higher than the old, and the height from 
the bottom of the pump pit to the under side of the bed-plate is 62 feet, and the 
total height of the engine is 92 feet. 

This engine has a capacity of 16,000,000 gallons per day against a head, as 
developed on a recent test, of about 193} feet. It is ‘‘ made good for stout.” 
The pump chambers are of gun iron 4 inches thick, with a diameter inside of 8 
feet. The lower castings each weigh 30 tons, and the total weight of the pumps 
is something like 400 tons. The high pressure cylinder is 27 inches diameter by 
10 feet stroke ; the low pressure cylinder is 54 inches diameter by 10 feet stroke. 
Reheaters are placed between the cylinders, substantially the same as in the de- 
sign for the Boston Sewage engines, the plans for which were made several years 
before those of the Louisville engine. The steam-valves and valve gear are like 
the ‘‘Ontario’s.” The condenser is of the surface type, with a by-pass. Ordi- 
narily, all the water goes through the surface condenser. 

This engine was a long while under construction. The people in the South 
do not ever seem to beinahurry. The trustees of the Louisville Company 
had the plans of the engine for three or four years before they let the contract, 
and after the engine was built, it stood a year in the shop ; it also stood a year 
or two in the engine house. It was finally started a year ago, and has been 
recently tested by two members of this association. On a six days’ test it is 
reported to have given a duty of very nearly 130,000,000 ; on the coal actually 
consumed, 129,653,000 ; and on the basis of 1,000 pounds of dry steam, a duty 
of 148,655,000. 

It is proper that I should make a remark here about the question of duty. 

The kind of duty that water boards and water superintendents are interested in 
is the coal-pile and reservoir duty. What costs money is the coal, and what 
brings money is the water delivered. And while it is very well from a scientific 
standpoint to figure on the steam part of the engine as a heat machine, what 
we are really interested in and want to do is to make an engine which will put 
the most water into the reservoir with the fewest pounds of coal. 
A remarkable thing about the Louisville engine, which is enormously heavy, 
' (the fly-wheel alone being 36 feet in diameter, and weighing 57 tons,) is the 
extremely low percentage of friction, the same being only 6.6 per cent. of the 
indicated power, thus giving a mechanical efficiency of 93.4 per cent. 

We next come to an engine (Plate VI.) which is now in course of construction, 
and which resembles the others somewhat in beinga rocker type of engine, with 
the main beam and the shaft centers on the same horizontal plane, and a connec- 
tion from the horn on the beam to the crank, similar to the engines previously 
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described. The pumps have differential plungers also, but the steam cylinders are 
for cheaper construction made of the Corliss type. This engine has alsoa horizon- 
tal air-pump. It differs in hardly any respect from the Louisville engine except 
that it is smaller. The cylinders are 21 and 42 inches in diameter by 48 inches 
stroke. The George F. Blake Company are the builders, and the engine will 
be erected at the Mystic Pumping Station of the Boston Water Works. The 
reheater is placed at one side. There is a steam separator through which the 
steam passes before it enters the high pressure cylinder ; the exhaust from the 
high pressure passes through a reheater to the low pressure cylinder. 

The engines previously described may be considered as a natural evolution 
from the original Lynn engine, and its successor, the Lawrence engine, both of 
which are familiar to the members of this association. 

The next engine to be described is one which I think the association, or at 
least some of its members, have seen, viz : the Boston High Service Engine No. 3. 
(Plates VII. and VIII.) It will be observed that this engine differs considerably 
from those already spoken of. It is of the rocker type, but the pumps are placed 
at one side. The reason of this departure was on account of the necessity of 


. adapting the engine to the house. It was impossible to get an engine of the 


previously described designs, having suitable length of stroke, into the space 
allotted. On this engine, the Riedler type of valve gear has been adopted. It 
is to run very fast, its speed for capacity being 50 revolutions per 
minute. The valves will be positively closed by a wrist motion similar 
to that used in the Corliss steam valve gear. A surface condenser has 
been provided, and it will be observed that the air-vessel capacity is extremely 
large. This has been found to be absolutely essential with fast running engines. 
The steam valves and valve gear are similar to those described previously. 
Another departure is that the engine has three cranks, for the reason that it 
was at the time the design was entered upon supposed to be the best for 
smooth working. Since the ‘‘ Michigan” has run so successfully with a single 
crank, I have to confess that I have changed my mind in regard to the necessity 
for more than one crank. 

Leaving now the description of the Water Works pumping engines, we come 
to an engine which was designed for a very peculiar service, and is probably 
the largest stationary engine in the world. Itis the Bethlehem Iron Company’s 
Engine, No. 900, sometimes called “The Kaiser.” Its function is to pump 
water for a forging press, under a pressure of 7,000 pounds to the square inch. 
It is not a multi-cylinder engine, for the reason that the service is such that it 
would be impossible to perform it satisfactorily with that type of construction. 
It is not even a condensing engine, because its duty is done in a very few min- 
utes, the actual time when the pressure of 7,000 pounds to the square inch pre- 
vails being not over one revolution, after which the pressure is relieved, and 
the engine runs free. The cylinders are 50 inches in diameter, with a stroke of 
90 inches, and adapted to a working pressure of 160 pounds per square inch. 
The pumps are steel forgings that weighed in the rough, 174 tons. They were 
cut out of the solid for the plungers, and for the valve passages. They are held 
in what we call head stocks, each of which weigh 38 tons. The delivery pipes 
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are steel forgings bored out, with the flanges screwed on, and the amount of 
bolting required is something that has to be seen to be appreciated. All the 
valves are worked by Riedler gear. The speed of the engine is 60 revolutions 
per minute, which gives 900 feet speed a minute for the steam pistons and 450 
feet per minute for the water end. 

The engine is of the same ‘type as the Boston High Service No. 3, the 
rockers having connections to the cranks at one end, and to the pumps at the 
other, the stroke of the pumps being one-half that of the steam pistons. It 
will be remarked that the power of each cylinder (5,000 horse-power,) is applied 
to a pump plunger 7.8 inches in diameter. Perhaps no better idea of the 
power required to forge heavy armor-plates could be given than in this state- 
ment. The forging-press, which is supplied with water by the engine No. 900, 
hasa capacity of exerting a pressure of 14,000 tons on an ingot, and it is common 
work to forge an 80-ton ingot into an armor-plate inside of two hours. There 
would probably be no difficulty whatever at this plant in forging all the armor- 
plate that is needed for the navies of the world, and it could then remain idle 
half the time. The water valves are necessarily very small, so that the speed 
of water through them is 60 feet a second. ; 

Let us now consider some details of the pumps, the object being to give you an 
idea of what is necessary in making high-grade machinery, and where the cost 
comesin. The cut (Fig. 1) shows a section of the machinery of the Boston Sewer- 
age Pump which has a 48-inch plunger with a stroke of 9 feet. The valves in 
this particular case were made so as to allow the passage of a good deal of stuff 
other than water, and as a fact, a piece of plank 2 inches thick, 12 inches wide 
and 3 feet long was passed through one of these pumps. The valves have about 
3% inches width of opening, and 13} inches of length. Both the inlet and the 
delivery valves are of the same type, but the area of the suction valves is 33 per 
cent. greater than that of the delivery valves. The construction was necessarily 
very expensive, the idea being that water must flow as easily as possible, and 
with the least change of direction, as is always desirable with any pump. 

The next cut (Fig. 2) shown is that of the bucket and plunger type of pump, 
which is in use at Lawrence, the plunger, the bucket valve and the suction, with 
the supplementary delivery valve are all shown. Originally, the Lawrence pump 
was fitted with brass double-beat valves 16 inches in diameter. When the engine 
was tested in 1877 by the official board, the mechanical efficiency was found to 
be low, and it occasioned a good deal of speculation as to the cause. Double- 
beat valves had been used in the Lynn engine, and the mechanical efficiency 
was high, while that of the Lawrence engine fell 7 or 8 per cent. below it. It 
was decided to change the pump valves to see if the efficiency could be increased. 
Annular valves having rubber faces, were substituted for the double-beats, 
which valves were heavily loaded to bring them down quickly. The efficiency 
immediately rose to nearly 92 per cent. of the indicated power. The duty 
obtained on the first trial was between 96,000,000 and 98 000,000 ; after the valves 
were changed, a duty of 111,000,000 was developed, all of which could be 
accounted for by the increase in mechanical efficiency. 

We now come to the differential plunger, (Fig. 3,) such as was in use in the 
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pumping engine ‘‘Ontario” and which is substantially the same as in the pumping 
engine ‘‘ Michigan.” You will notice that there is an upper plunger which passes 
through a stuffing-box in the topof the pump. This upper plungeris connected 
with a lower plunger of double the area, which passes through a hanging sleeve. 
The action is precisely the same as the action of the bucket and plunger type. 

The full displacement of the lower plunger enters the lower chamber as the 
plunger ascends. At the same time, half of the waterin the upper chamber 
goes out, by the entrance of the lower plunger. When the plunger descends, 
an amount of water in the lower chamber which is equal to the volume of the 
lower plunger passes through the delivery valves, but only one-half of it goes 
out into the force-main, because of the difference in displacement of the upper 
and lower plungers. The great advantage of the differential plunger pump is 
the fact that the water passing through it suffers a minimum change of direc- 
tion, and it also allows of a practically unlimited valve area. 

The next illustration (Fig. 4,) is to show the change that has come about 
in pump valves. The original Lawrence valve is shown, also the second Law- 
rence valve, the ‘‘Ontario” valve and the valves which will be used in the 
new Mystic Pumping Engine No. 4. These are substantially like those used in 
the Louisville Pumping Engine No. 3. The Corliss Pawtucket valve is also 
shown. The relative sizes are correct. 

As regards the Corliss valves, I have had a good deal to do with them, and 
consider them very efficient. They are in use at Calumet, in mine pumps 
underground, which work under a pressure of 250 pounds per square inch, 
The pumps are driven by electric motors, and make 50 double strokes per min- 
ute ; the action is satisfactory. The contrast between the Corliss valve and the 
Riedler valve used in the Boston Pumping Engine No. 3 is striking. In the 
Riedler construction, but one valve is used for suction, and one for delivery at 
each end ot the pump. The rapidity with which these valves are moved is 
worthy of note. They are to open and close 50 times per minute, and it would 
be impossible to stay in the building except for this positive closing movement. 
It is an actual fact that valves of this type have been run as high as 80 revolu- 
tions per minute with absolute freedom from noise or shock. 

We now come to a consideration of some of the details of the steam end of 
the machinery, and will first take a cylinder from the Chestnut Hill Engine No. 
3, (Fig. 5,)—the cut does not show all the details described— which shows 
the construction of a jacketed cylinder whose two walls are cast together, 
the outer wall being cut through at the middle of its length, and provided with 
@ copper expansion joint. The valve seats are separate and bolted to the 
cylinder faces, These valve seats are adapted for gridiron slide valves. All 
the work about the valves and valve seats is carefully scraped, and is finished 
when the cylinders are hot. As there is no machine yet made which is capable 
of doing this work well enough to suit the requirements, the actual cost of con- 
struction is more for the hand-work that is done in scraping, than for all the 


machine work. It will be observed that the gridiron slide valves give a very © 


large opening with a short motion. The ports in both valve seats and valves 
are carefully slotted, The backs of the valves are planed and rounded over at 
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the ports, the object being to prevent distortion from heat. There is no higher 
grade of work done than has been put on these valve seats, and it pays, because 
it has been proven that the valves are perfectly tight without re-dressing, after 
having been in use 25 years. 

The steam valve gear exhibited is substantially the same on all the engines. 
The valves are operated by cams placed on a revolving shaft. These cams have 
cast-iron centers, but the outer part which does the work is of steel, and the 
throws are hardened and operate on hardened steel rolls working on hardened 
steel pins. All the working parts have to be carefully ground. There is an 
adjustment made so that the two rolls can be properly brought together, in 
order that as the cam revolves it shall give a reciprocating motion to the valve. 
The advantage of this type of valve gear is, that it is possible with it to set each 
valve to do its work in the very best possible manner, something that I have yet 
to find any means of doing with any other type of valve gear. It is so expensive 
in first cost, that attempts have been made repeatedly to devise something that 
could be built more cheaply, but’ with indifferent success, The cut-off gear 
consists of a double cam, which gives a positive cut-off at any point of the 
stroke from nothing down to .9, and is controlled by a governor. The action 
of the governor gives motion to an arm which overruns a spiral in the shaft, 
and thereby turns the cam so that it closes the steam inlet valves earlier or later. 


Plate VIII. gives an idea of the arrangement of the cylinders and reheaters 
for the Boston engine No. 3. The steam enters the high pressure cylinder 
through a separator. The exhaust steam from the high pressure cylinder goes 
into the first reheater. The outlet from the reheater is by the pipes 
shown, into the intermediate cylinder, in which it dves its work and exhausts 
through the pipes shown into a second reheater, from whence it passes through 
pipes into the low pressure cylinder, and finally exhausts into the surface con- 
denser. The reheaters are filled with small brass tubes in which live steam cir- 
culates, and a very decided advantage has been found from their use in the 
economy of the engine. It will perhaps be remembered that in the first engines 
that were shown, the cylinders were placed very close together, the object being 
to get short passages and thereby to save steam. But it was found, after the 
first test was made of an engine fitted with reheaters of this kind, that it was 
the best construction for economy. 

One of the most expensive things about high-grade engines is the piping. 
We generally have a card catalogue for this detail, aud we have people make a 
study of it for weeks and months, almost, before they master it. 


The next illustration (Fig. 6,) shows the construction of a pedestal. Ordinary 
engines are considered to be good enough if the jaws of the pedestal are planed 
and the boxes planed to fit and slipped in. In the pedestal shown there are four 
boxes, as the thrust is horizontal. The side boxes are set up by wedges, and all the 
work has to be carefully scraped and fitted so that it bears allover. The adjust- 
ments are made so that the side boxes must all go square, by means of screws 
moved accurately together. The amount of time that is spent on work like this, 
in order to bring itas it ought to be, of course, is very large, and it also involves 
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extra cost ; but the work gives good satisfaction, as is proved by the fact that 
rarely with such fitting are there warm journals, 

The table on page 179 will be found interesting, as showing some of the speeds 
which have been accomplished in advance of old-time ideas. It used to be 
thought that a Cornish engine of 10 or 12 feet stroke might make 7 strokes a 
minute. When the Brooklyn engines were built, they were run 10 or 12, they 
were 10 feet stroke, and such speeds prevailed. When the duplex engine was 
introduced, it was found that about 100 feet on a side was the proper speed, and 
it was almost considered heresy to talk of running an engine much faster than 
that. But you will observe that the I. P. Morris Company’s engine, (the Lynn 
engine,) which had 7 feet stroke, had a piston speed of 252 feet a minute, way 
back in 1872 or 1873; and that the Lawrence engine had a piston speed of 256 
feet per minute ; that the Boston Sewage engine had a speed of 279 feet, with 
the large clack-valves ; the Louisville Company’s engine, 259 feet ; an engine at 
the Calumet & Hecla, built by the West Point Foundry, which had 4 feet stroke, 
296 feet ; the “‘ Erie,” 351 feet ; the ‘“‘ Ontario,” 376 feet, and the ‘‘ Michigan,” 
450 feet. The Pawtucket engine, which was one of the first very high speed 
of revolution pumps that ever was used had a speed of 250 feet, with only a 30- 
inch stroke ; at Toronto, the Blake engine runs 280 a minute, and a second one 
264 feet ; while the Newton engine runs 250 feet. The firm of Jas. Simpson & 
Co. have built an engine of the-Riedler type for the Grand Junction Water 
Works in London that runs 360 feet, and a second one, 270 feet. At Rotterdam 
there are two Riedler engines that run 360 feet a minute, and work noiselessly. 
At Berlin there is an engine that runs 350 feet. And so on, as you will notice, 
the speeds run anywhere from 250 to 450. 

There is a very great advantage in running a pumping engine fast. In the 
first place, it permits a given amount of work to be done with very much 
smaller steam end. In the second place, the time is less for losses by internal 
radiation. It makes a very much more efficient engine. And again, the space 
occupied is less, and of course the first cost is very much less. It seems prob- 
able that in the near future pumping engines will run about the speed of mill 
engines, there will be no difficulty about it, and instead of the immense and 
ponderous constructions that prevailed in former days, we shall have engines 
of reasonable size, doing equally good work, and with less fuel. 

In the East London Water Works in London, there are two Cornish engines 
which were built a good many years ago, called the ‘‘ Duke” and the ‘‘Duchess.” 
They have 100 inches diameter of cylinder and 11 feet stroke, and they pump 
about 9,000,000 gallons a day each. You will notice that the Lawrence engines 
which pump 5,000,000 per diem against a very much higher head than the Lon- 
don engines, had a speed of 256 feet ; and the cost of the two engines, even of 
this high-grade type, was nothing in comparison with the cost of the others, 
taking in the whole installation, including the foundations. 

The object of the illustrations (Fig. 7 and 8) is to show the action of the water 
in pumps by indicator cards. It has always been supposed that a slow speed 
would give a good pump card. These speak for themselves. The first card is 
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from an engine that is epening 184 revolutions a minute with a plunger speed 
of 119 feet a minute. 

The second from a duplex engine at a speed of 132 feet per minute. This is 
decidedly better than the other, but you can see that the lines do not form a 
perfect rectangle. 

The third is much better than the last. It is a card from the Milwaukee 
Allis engine, which I understand, is a 3-crank triple expansion engine. The 
pressure line is very good on each card, but the suction line is pretty wavy ; 
speed, 204 feet a minute. 

The lower card (Fig. 7) is a decided improvement over those above, and the 
‘speed here was 254 feet a minute, showing that it is not a matter of speed, but 
that it is a matter of pump construction. These really are very good cards in- 
deed. The pressure here shown is 109 pounds, and in the lower card, 113.48 
pounds. : 

The first card on Fig. 8 is from the Louisville pumping engine, speed 259 feet 
a minute. The suction line is almost straight ; there is a little wave on the 
corner. The originals can be examined, and these are not the best. We 
didn’t dare to show the best card for fear you wouldn’t believe it, and as they 
were taken by members of this association we didn’t want to bring them into 
disrepute. ( Laughter.) 

Fig. 8 also shows the steam cards from the Louisville engine. You will ob- 
serve that the cut-off in the high-pressure cylinder is very early and that the 
lines are very smooth. This lower one ‘is the low-pressure card. The con- 
sumption of steam per indicated horse power per hour is said to have been 
12.17 pounds at the time these cards were taken, on a test of six days. 

Of course in a pump card, the nearer it can be made a perfect rectangle, or 
the nearer it makes itself a perfect rectangle, the better the action of the water 
inthepump. Anything like pulsation in the card either shows a defect in the 
indicator, or strains in the pump and improper action of the valves. That is 
one of the things where great improvements have been made in pumping en- 
gines—a better understanding of the requirements of getting the water through 
a pump, having easy passages, abundant valve area, and valves which work 
with a minimum amount of resistance. 

Of course a pumping engine has to have ‘‘ feed,” and in order to supply feed, 
we have to have a boiler. The boiler illustrated (Plate IX.) is of the type which 
has been extensively used by the Calumet & Hecla Company. It has also been 
adopted by the Newton Water Works, and has, I understand, given very satis- 
factory results ; and I believe your secretary, Mr. Coggeshall, has some that he 
is willing to speak well for. 

These boilers are of very large size. One of them is just about completed 
for the Boston High Service No. 3. They were made to carry a working pres- 
sure of 185 pounds per squareinch. The shell plates are .8 of an inch thick, 
and you can see what an amount of staying it requires for the fire box. They 
are of the Belpaire type, and have two furnaces. Each boiler has about 3,000 
square feet of heating surface. When burning soft coal, the furnaces have a 
fire-brick arch over the grate for about three-quarters of its length, which en- 
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Plunger Speed 259 Teer per minute. 
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ables the volatile products of combustion to be well consumed. The weight 
of these boilers, exclusive of the castings, is about 45 tons. 

The grate is placed on an incline, and the products from the two fur- 
naces go into a combustion chambec before entering the tubes. The tubes 
are three inches in diameter, sixteen feet long, and there are 201 tubes in 
each boiler. The mountings are of steel. The feed water enters at the top, 
and is distributed by pipes running along the sides of the boiler. The upper 
view shows the crown sheet stays which are carried directly through from the 
crown sheet to the roof. The sides are also stayed by bolts. There is a man- 
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hole for entering the combustion chamber for cleaning out soot. There is also 
a mud-drum placed at this point for cleaning. These boilers have been found 
in practice with bad water to keep very much cleaner than the under fired type. 
The mud seems to accumulate near, and can readily be blown off at the mud- 
drum. 

Fig. 2 shows first a section through the two furnaces, and the mid-water 
leg at the furnace door ; and Fig. 3, a section through the combustion chamber 
just back of the water leg. The boiler has the stays so arranged that a man 
can crawl underneath them from one end of the boiler to the other, for exami- 
nation, or to clean it. 

Air is admitted both on the front end of the ash-pit and on the back, through 
a series of doors connected by rods and handles at the front end. 

The boilers at the Boston Sewage Pumping Station, which are substantially 
of this type, though not having the Belpaire furnaces, have given an evapora- 
tion of very nearly 104 pounds of water to a pound of coal from the tempera- 
ture of the feed. The Newton boilers give fully as good results, I believe, and 
the New Bedford boilers, (Mr. Coggeshall’s,) even better than that. Altogether, 
the Calumet & Hecla Company have had over 40 such boilers as are here shown. 
The first cost is very great as compared with the under-fire type, but they have 
proved in the long run to be the cheapest boilers. They cost scarcely any- 
thing for repairs. The first boilers were built in 1878, have been in continuous 
use since, night and day, except Sunday, for the greater part of the time, and 
and are still good. And that is a very important matter in a municipal plant. 
where the service is always going on. 

I will conclude my remarks by a little further allusion to tests. The modern 
method of making pumping engine tests is something that is past finding out. 
We hear of engines that are just like other engines that we know all about, that 
will do on a duty test twice as much duty as we can possibly get out of ours. 
But when you come to analyze it, you find that the test was very short, and the 
allowances were of a kind that a man to understand them must be thoroughly 
acquainted with the differential and integral calculus, and then after he has be- 
come weil aequainted with that, he has got to study chemistry and take an 
extra course in some college in thermo dynamics, and even then it is doubtful 
if he can figure it out the way the professors will doit. You, gentlemen, have 
to deal with the financial part of the problem, and I think it is not asking too 
much to suggest to you that you put your foot down for long tests, and that 
you take the coal pile at one end, and the reservoir at the other. The pounds 
of water or the gallons of water that are delivered into the reservoir by the con- 
sumption of a given amount of coal, represents all the engine’s duty that is of 
any value to the owner of the engine. And while, as I said before, these very 
fine and hair-splitting tests are perhaps interesting scientifi¢ally considered, 
they are of no earthly use to the owners of the engine. I thank you, gentle- 
men, for your kind attention. (Applause.) 


DISCUSSION. 


Mr. Govutp. I believe Mr. Leavitt was going to tell us later his reasons for 
changing his opinion in regard to a triple crank engine. 
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Mr. Leavitr. I said I would, and will doso. I found in Etrope that it 
was almost the universal practice to use coupled engines, that is, on the Conti- 
nent, and especially where pumps are run at high speed. It didn’t occur to 
me at the time that there had been anything phenomenal in the way of high 
speed in this country, that is, we hadn’t got up to any such speeds as we have 
developed subsequently. 1 made an arrangement with Prof. Riedler in 1889, 
to construct some pumps on his system. On my return to Cambridge it 
occurred to me one day that we had had a pump that ran fast, and I set the 
people in the office to hunting up some old drawings, and a pump was brought 
out that was built in 1876, had run continuously night and day for several 
years, at a speed of 500 feet a minute, and it was a single-crank, differential 
pump. The ‘‘ Ontario” was not running then at the high speed it subsequently 
did. After seeing that engine run, it seemed to me that there was no need of 
having three cranks when one would do, because it saved so many journals, 
Prof. Riedler, on the contrary, was very much in favor of the multi-crank 
engine; but Mr. Mattice went to Europe two years ago, looking around after 
pumping engines, and the finest engine he saw was a.single crank engine 
running at a speed of 80 revolutions per minute, and that turned the scale in 
my mind in favor of the single crank. 

It is just as easy, in fact it is simpler and costs less money, to build an en- 
gine of the ‘‘ Michigan” type, than it does a 3-crank engine. The Boston engine 
had to be of just such a size in order to go into the space, but I am not certain 
if the job were to be undertaken today, that I should not urge the city to go 
outside the house and put the engine in a new building, with a single crank, 
simply because it takes fewer parts. The new Cambridge engine which is about 
to be undertaken will be almost a duplicate of the engine ‘‘ Michigan,” with the 
same stroke, but larger steam cylinders, because the power will be greater. 
Another thing, it seems to me, is that we can get with a single crank a better 
pump card than was formerly thought possible. I have had no faith in crank 
engine pump cards until within a few days, when I saw for the first time the 
cards of the Louisville engine. I have told you all I dared to about them, and 
if you want to know more, you must ask the persons who are responsible, Mr. 
Dean and Mr. Brackett. (Laughter.) 

Mr. Dean. As my name has been brought up in connection with the test of 
the Louisville engine by Mr. Leavitt, it may be interesting to say something 
with reference to that. The engine is one of very great interest on account of 
its enormous size and enormous weight, partly brought about by the situation 
on the Ohio River, where the rise and full of the water is so great as to make it 
necessary to have the distance from the bottom of the pump to the bottom of 
the bed-plate 61 feet. The test is very interesting in consequence of its dura- 
tion, which was six days and nights without stopping. I think it is the longest 
test on record. I think the feature of tests, which Mr. Leavitt has mentioned, 
that they should be of great duration is very important ; and this test of six 
days is to be exceeded at St. Louis by tests of thirty days of a number of engines 
which are now being built. 


| 
il 
| 
| 
| i 
Bae 
ii 
3 
| : 
il 
if 
| 


NEW ENGLAND WATER WORKS ASSOCIATION. 185 


This Louisville test is also very interesting in consequence of the consump. 
tion of steam by the cylinders, as it is a compound engine. It surpasses, so far 
as I know, any record that has ever been made, using per indicated horse power 
12.16 pounds of dry steam, and as there was only one-half of one per cent. of 
moisture in the steam near the engine, the engine being about 180 feet away 
from the boilers, the actual consumption of feed water is very small indeed. 
The possibility of a compound engine using so little steam as this has been 
a matter beyond the belief of anybody who has had to do with steam engines ; 
and I have been very skeptical myself in regard to the performance of some 
recent compound engines which have been built by the Wheelock Engine Co. 
engines known under the name of the Rockwood system. I was applied to to 
make a feed water test of such an engine a short time ago, and I found it came 
up to the guarantee made of 12.8 pounds of dry steam per horse power per hour. 
I am not very superstitious about the performance of steam, and I think I have 
always been conceited enough to think I knew what made economy in steam, 
and I thought that in the case of the Rockwood engine it was not necessary to 
look to any special Providence that was in favor of the Rockwood system, but 
that the economy was due to high steam and tight valves and small clearances. 
The details of the Louisville engine having been carried out so much more per- 
fectly than they were on the Rockwood, I anticipated a result from that which 
would be superior to the Rockwood engine, and so it turned out. On the 
test I made I confess that the engine might have done better if certain 
things had been done, but it came out 12.8 pounds, and the Louisville 12.16 
pounds. 

The Louisville test was also very interesting on account of the low friction 
for such a ponderous machine, being 6.88 per cent. That is the percentage which 
has been almost characteristic of direct acting engines which have no fly wheels, 
link journals, connecting rod journals and so forth, but it now appears that a 
fly wheel engine can do as well as most of the direct acting engines. In fact, 
that had been previously shown in the case of the Corliss engine at Pawtucket, 
and also in the Newton engine. 

. In regard to the pnmp cards, I am rather sorry that Mr. Leavitt didn’t show 
the best cards as well as those he did show, ia order that you might see for- 
yourselves how Mr. Brackett and I can misrepresent things, or make cards to 
suit ourselves, (Laughter.) But we think it was a fact that once ina while the 
pump would take a better card than those Mr. Leavitt showed ; we think also 
we might have run the pencil over more than 17 times on those he showed with- 
out having more than one line. Mr. Leavitt might have shown, if he had been 
furnished with the material, a card or two from the steam end, in which one 
line was made by some 20 repetitions of the pencil, showing a very exact action 
of the valve gear and the very good controlling effect by the governor—the con- 
stant point of cut-off. That is possible, of course, only in the case of a pump- 
ing engine which was pumping against a certain constant head. In the case of 
the Louisville engine the head varied almost none in the six days, so if the 
engine was a really good engine on the steam end, and the indicators were really 
good, they ought to have shown a card which would be a constant repetition of 
itself. 
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Iam very much in sympathy with Mr. Leavitt's view that pumping engines 
can run fast, and I am very glad that he does not think it is necessary to use | 
the Riedler valve gear to produce that result, because that brings the possibil- i, 

ity of making small pumping engines, and rapid running ones, within the 

. range of people who don’t control patents. It lets us all into the field. j 

The matter of boilers has been touched upon. I never have made it at all a . 
private belief of mine that Iam very much in sympathy with the internally 
fired boiler, and particularly with the locomotive type; and I think it will be i 
found right along that the internally fired type when compared with the ex- 
ternally fired will use about 10 per cent. less coal to evaporate a certain amount 
of water. And I was very much pleased the other day to see that Mr. Isher- 
wood, in one of the monthly meetings of the American Society of Mechanical 
Engineers, stated he had found it to beso over and over again. 

I must make a plea for some features of tests, which Mr. Leavitt does not 
seem to value as much as Ido. While Iam in hearty sympathy with him in 
regard to the importance of the coal pile and the reservoir, (everybody pays 
for coal, and they pay for an engine which is to deliver so much water into the + 
reservoir ; there is no question about that, and if the engine will not do the ; 
work, nobody wants it) yet, on the other hand, I don’t think the superinten- 

- dent of the water works or the city authorities should prohibit the engineer 
from making tests which show the niceties of the engine or the pump, which 
show how much steam per indicated horse power per hour the engine uses, or 
exactly how much water the boilers will evaporate per pound of coal. The 
efficiency of the mechanism, that is the determination of the friction of the 
engine, how much the duty will be if certain other things were the case, how 
much the duty is on 1000 pounds of dry steam, how much it is on 1000 pounds 
of feed water—if we know those differences we can see very plainly the effect 
of improving the boiler performance, or of the use of a seperator, for instance, | 
which would do the work advantageously of separating the water from the ' 
steam. I believe myself that experts who are making pumping engine tests 
are really rendering a very great service to the steam engineering profession, 
and indirectly to the superintendents of water works, and to the people at 
large who furnish the money to build these things. It may not be apparent at 
any particular time, but it is in the line of progress of making everything bet- 
ter. And we know that everybody is striving to improve pumping machinery 
and everything else. While we are aware that many things are being very 
cheaply made, and many people are advocating cheap things on some accounts, 
it is a very common thing for us to hear people asking in some manner to have 
things better. People will come in and say, ‘‘ We want the best thing, but we 
don’t want to pay too much money for it.” There is, I am happy to say, a very 
high standard in the minds of the majority of people. We are so constituted 
that we like good things. We are also so constituted that our pocket books are 
limited ; but I am very glad to say that our standard is beyond ourselves, and 
that we are constantly, let us hope, following the lead of our standard. We 
are going up hill all the time and not down. (Applause.) 
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A METHOD OF CONNECTING LEAD SERVICES. 


BY 


W. F. Copp, SupERInTENDENT, Nantucket, Mass. 


[ Read Jan. 9, 1895. } 


This is a matter that will be more particularly interesting to managers of small 
water works, where the business is not sufficient to warrant the steady employ- 
ment of a plumber, and yet who think it best to keep their own workmen, 
to lay the services. The ordinary workman, who can cut and fit iron pipe, often 
not being skilled enough to make wiped joints. 

~ At our works, we have decided that lead pipe makes the best services, for us, 
and we always made the connections with the cocks by wiped joints, which 
are open to the following objections : 

They are best made in the shop, and to do it, itis necessary to cut the pipe to 
length—after the trench is opened, causing delay—and, after being made up, 
if too long, a waste of pipe ; if too short, more soldering is necessary. 

If the solder is too coarse or fine, as often occurs, the joint weeps or is 
otherwise unsatisfactory; and if it requires resoldering, behold, the plumber 
is gone on another job, by that time, or if at hand, finds trouble in wiping 
the joint over again in a wet trench, or in a high wind. 

Also, the expense for solder and labor is a large item. To obviate these 
troubles, the present form of corporation and curb cocks has been devised. 


Lead- service Fittings. 


WANNACOMET WATER Co. 
NANTUCKET, MASS. 
WM.F.cCODD, SUPT. 


Coveune 
THImete. 


S/e"- 22 LB-LEAD PIPE, 


Ya" CORPORATION Cock. 
STOP & WASTE 


FLANGING PIN. 
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Very likely you are familiar with it, already, as I am so far out.of the world 
that I do not always keep track of what the others are doing. 

The apparatus is simply a thimble and union nut, fitted to the ends of the 
cocks. 

The lead pipe is passed through the thimble and flanged over on to it, and 
then the union nut is screwed on to the cock, fastening all together firmly, the 
lead flange forming a washer. The operation is simple and easy. Anyone can 
learn it, and the joint can he made under water as well. 

One erid of the coil of pipe may be joined to the curb cock and the coil unrolled 
in the trench as fast as the trench is dug and when the corporation cock is 
reached, cut off at just the right length, and the other joint can be made in no’ 
time. 

The only tools needed for the whole job are lead pipe cutter, expanding pin, 
hammer and wrenches. : 

The cost of the cocks, thus fitted, is but a trifle more than the cost of ordi- 
nary cocks for that purpose. 

If any fittings are found defective, after the water is turned on, it is very easy - 
to unscrew the union joint, replace the defective bya perfect cock, and connect 
up again. 

We have used them a year and like them very much. 


DISCUSSION. 


Question.—If those joints are once broken can they be made perfectly tight 
again without repairing the pipe ? ; 

Answer.—Yes, we find no trouble in that respect. The lead is soft enough to 
screw up with very little pressure and make the joint tight. 

Question.—How much pressure have you got there? 

Answer. —About forty pounds. 
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OBITUARY. 


PHINEAS BALL.—Civil Engineer, Worcester, Mass. Died Dec. 19th, 1894, 
aged 70 years and 11 months. Joined this Association June 16th, 1886, 


Mr. Ball had been engaged in the practice of his profession since 1847. He 
designed and built the Springfield, Mass., Water Works, and extensions of the 
Worcester Water Works and Sewer System, and planned among other works 
the Brockton, Mass, Water Supply and Taunton Sewer System. 

Mr. Ball was elected to many offices of honor and trust by the citizens of 
Worcester, among others, Mayor, Water Commissioner and City Engineer. He 
was president of the Union Water Meter Co., and patented many devices used 
by that company in the manufacture of meters. 

He was an active participant in the work of this Association and its discus- 
sions, and his genial and kindly nature won him many friends among its mem- 
bers who will mourn his death. 
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ADVERTISEMENTS. 


The Leading Water Meter Manufacturers of the World ! 


139,000 


MADE AND SOLD. 


CROWN, 
NASH, 
EMPIRE 


WATER METERS 
NATIONAL METER 


298 Broadway, New York. | 


John C. Kelley, Pres’ t. 159 Franklin St., Boston. . 


DECEMBER, 1894. s. d.m. 
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WORTHINGTON 
WATER METER. 


Used by the Water Companies of the United 
States and Canada for over FORTY 
YEARS and pronounced by them 


“UNEQUALLED FOR ACCURACY AND DURABILITY." 


Positive in 


All parts con- 


structed of Iron . operation. 
and Brass. 
The Counter Simple in 


movement is not | construction. 


exposed to 


the action of the q Accurate in 


Water. Registration. 
Hot Water Meters, Oil Meters, Meters for Naph- 
tha, Alkaline Liquors and Special Services. 


For New Catalogue and Prices call on or address 


HENRY R. WORTHI NGTON, 


NEW YORE, 
86 and 88 Liberty Street, 


BOSTON. PHILADELPHIA. CHICAGO. 
70 Kilby Street. 607 Arch Street. 185 to 189 Van Buren St. 


CLEVELAND. ST. LOUIS. 
24 South Water Street. Eighth and St. Charles Street. 


HYDRAULIC WORKS 
BROOKLYN, N. Y. and ELIZABETHPORT, N. J. 


Established 1845. 
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WATER METERS 


ADVERTISEMENTS. 


DISC, 


| 


Water Works Applianees. 


ur goods are scattered throughout the Worup and have 
reached nearly every department in the United States 
where meters are used. 
e have established Agencies for the convenience of distant 
customers as follows : 


CHICAGO: ST.LOUIS: 
Jas. B. Clow & Son. N. O. Nelson Mfg. Co. 
NEW ORLEANS: SAN FRANCISCO. 
New Orleans Railway Dunham, Carrigan 
. & Mill Supply Co. (Ltd.) & Hayden Co. 


We should be pleased to furnish you 
our Price List and Illustrated 
Catalogue on application. 


Manufacturing Co, 


South Boston, Mass. 
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ADVERTISEMENTS. 


SOLE OWNER LAMBERT-THOMSON METER PATENTS. 


THE LARCEST EXCLUSIVE 


WATER METER MANUFACTURERS 
IN THE WORLD. 


79-83 WASHINGTON ST., BROOKLYN, N. Y. 


NUMBER OF , NUMBER OF 


Meters Sold 


Meters Sd 
to Jan. Ist, 1895, (a E ~ in the year 1894. 
59,499! 12,8141 


SECTION OF THE } INCH SIZE BEE METER—HALF SIZE. 
The use of the steel plate in the disc was discontinued June 26th, 1894. 


NO METAL OTHER THAN 


BRONZE, COMPOSITION, BRASS AND 
GERMAN SILVER 


is used in the manufacture of this meter. 


s.d.m.j. 
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WORCESTER, 
MASS. 
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ESTABLISHED IN 1868. 


Showing 5-8" 
Union Rotary Piston, Meter. 


Manufacturers of the METER 
most extensively used on Hy- 
draulic Elevators, Locomotive 
Stand Pipes, &., &e. 


Extra Heavy Rotary Piston M eter. F 


‘020 pueg 


Sizes 4 inches to 16 inches. 


Water Pressure Regulator. 


The only positive Automatic Water Pressure Regulator in the 
market. We have never had a failure. 
s.d.m.j. Write for Lithotype, etc. 


ADVERTISEMENTS. ? 
= 
: 
: : 
\ 
BG 
as 


ADVERTISEMENTS. 


WESTINGHOUSE WATER 
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‘The dial made to indicate the measurement either in gallons 
or cubic feet as may be desired. All the claims which we make 
for this Water Meter will be fully sustained, and we invite 
Water Companies and Water Departments to make a personal 
examination and test of it, for which we will be pleased to furnish 


a reasonable number of meters on sixty days’ trial. after which — 


they may be paid for or returned. 


Write for descriptive circular and price list to the manu- 
facturers : 


PITTSBURG, PA. 


s. d. m j. 
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ADVERTISEMENTS, 


WALWORTH 


BOSTON. 
NEW YORK OFFICE, 56 BEEKMAN STREET. 


MANUFACTURE AND CONTROL 


The Hall Tapping Machine. 


Without an Equal. Three Machines in One. . Endorsed by All Who Have Used It. 
—ALSO— 


THE SIMPSON THAWING MACHINE. 


and successful apparatus for Thawing 
Special Cireular on application. 
Wrought and Cast Iron Pipe and Fittings. Brass Work of All Kinds 
Water, Steam and Gas Fitters’ Tools and Supplies. 


Extension Shut-off Boxes. Straight-way and Hydrant Valves a Specialty. 
Miller’s Rachet Pipe-Cutting and Threading Tools, & 


s. d. m. j. 
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ADVERTISEMENTS. 


PECK BROS. & CO., 


MANUFACTURERS OF - 


BRASS GOODS EVERY DESCRIPTION 


WATER, GAS AND STEAM. 


We make a specialty of Tested and first-class goods in Brass 
for Water Companies. 


127 Chestnut Street, New Haven, Conn. 
L 47 Cliff St., New York. 259 Wabash Ave., Chicago, Ill. 


65 and 67 Oliver St., Boston, Mass. 
d.m.j.s. 


TATHAM & BROTHERS, 


STANDARD LEAD 


TIN LINED LEAD FIPE, 


BLOCK TIN PIPE, SHEET LEAD, BAR LEAD, 


. LEAD TRAPS, DROP AND BUCK SHOT, 
BLOCK TIN, PIG LEAD, SOLDER. 


82 Beekman St., NEW YORK. 


d.m.j.s. 
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ADVERTISEMENTS. 


LEAD WORKS, 


Nos. 176, 178, 180, 182 and 184 HIGH STREET (Fort Hill Square) 


BOSTON, MASS., 


——MANUFACTURERS OF AND DEALERS IN—— 


LEAD PIPE, TIN PIPE, SHEET LEAD, 


SHEET TIN, RIBBON AND TAPE LEAD, 


WHITE LEAD, Dry and in Oil, RED LEAD, 


LITHARGE, COPPER AND IRON PUMPS, | 


SOLDER, PIC LEAD, PIG TIN, Etc., Etc. 


Lead encasing Electric Cables and Wires a Specialty. 


OF 
THE FOREST RIVER LEAD WORKS, 


SALEM, MASS. 


Correspondence with Water Works solicited. 


8.d. 
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ADVERTISEMENTS. 


SAMUEL LITTLE, President. WILLIAM J. BRIDE, Treasurer. . 


Boston Lead Manufacturing Company, 


Corner of Congress and Franklin Streets, 


162 Congress St. BOSTON. 180 and 182 Franklin St. 


MANOFACTURERS OF 


WF 


Red Lead and Litharge Patent Tin-Lined Lead Pipe, 


PURE BLOCK TIN PIPE. 
Lead Pipe and Sheet Lead. 


ALSO DEALERS IN 


ig Lead, Pig Tin, Solder, Pumps, Etc. 


Rensselaer Co. 
‘ TROY, N. Y 


Manufacturers of Valves and Gates 


Water, Gas, 
Steam, Oil, Ete. 


The only Water Gate of recent invention to 
meet the ENTIRE APPROVAL, where used, of 
Water Works Superintendents and Hydraulic En- 
gineers. 

Our entire attention devoted to this line of 
work, 


Boston Office and Warehouse, 


GILCHRIST & TAYLOR, 
106 High St., Boston, Mass. 


s. d. m. j. 


ll 
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ADVERTISEMENTS. 


CROSBY STEAM GAGE AND VALVE CO,, 


SOLE PROPRIETORS AND MANUFACTURERS OF 


GROSBY POP SAFETY VALVES and WATER RELIEF VALVES; 


CROSBY Improved Steam Gages; CROSBY Steam Engine Indi- 
cators, with Sargent’s Electrical Attachments ; 


BOSWORTH FEED WATER REGULATORS ; 
Patent Gage Testing Apparatus; 
Branden Patent Pump Valves, 
(Rubber with Wire-coil Insertion.) 


Clark’s Linen Fire Hose and Couplings. 
Engine, Boiler, Mill and 
Fire Department 
Supplies. 


Warer REeuier 
VALVE. 


Office and Works, - BOSTON, MASS. 


Branches~New York, Chieago and London, Eng. 


s.d.mj. 


THE LUDLOW VALVE MFG. CO., 


MANUFACTURERS OF 


and Fire Hydrants, 


This hydrant is anti-freezing, because when the 
drainage is good no water is left in it to freeze. 
The drip is directly in the bottom of the hydrant 
and drains perfectly. It is protected by its 
valve, which never leaves its socket and 
cannot be clogged. 


DOUBLE AND 
SINGLE GATE 


Valves. 


Check Valves, 
Foot Valves, 


sa>Send for | 


Wats: 938 to 954 River St., and 67 to 83 Vail Ave.. Troy, N. Y. 
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CHAPMAN VALVE MANUFACTURING CO., 


—MANUFACTURERS OF— 


VALE AND FoR STERN, 


Section Drip Valve. 


General Manager’s Office and Works, Indian Orchard, _—— 
s.d.m.j. Treasurer’s Office, 72 Kilby Street, Boston. : j 


| cio 


ADVERTISEMENTS. 


0} sesodind jje 410} 
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~ Peet Valve Co 


g d.m.j. 
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ADVERTISEMENTS. 


R. D. Woop & Co. 


Engineers, 
Iron Founders, 


and Machinists. 


Office: 400 Chestnut Street, Philadelphia. 


Qonstruetors 


of 


Water s© Gas Works. 


MANUFACTURERS 


IRON 


TURBINE WHEELS, 


Pumping Machinery, 


Hydraulic Cranes, 


Lifts and Machinery, 


Heavy Loam Castings, 


“Eddy” Valves, 


“Mathews’” Hydrants 
FIRE HYDRANT 
Wir CRANE ATTACHMENT FOR SPRINKLING CART. 


8.d.m.j. 


j 

| 

| 
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ADVERTISEMENTS. 


C. H. Presiden Wo. Lowry, Secretary and Treasurer- 
H. Eaton, President, H. F. Guenw, Gen. Manager. 


THE bis & WOODIN MFG. CO., 


and Water Pipe, 


Special Castings, Lamp Posts, Car Wheels, 
Cars, Merchant lron and 
Forgings. 
BERWICK, COL. CO.,. PENNA. 


s.d m.j. 


Gerorcs JOHN Dowatpson, Presid 
Manager r and Treas., Emaus, Pa. Betz Building’ Phila. , Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO., 


MANUFACTURERS 0. 


CAST: IRON : 


SPECIAL + CASTINGS. 


Also FLANCE PIPE, LAMP POSTS, Etc. | 


treme, EMAUS, Lehigh Co., Pa. 


Emaus, Pa. s. a. m. j. Betz B’I’ding, Phila., Pa. 


| 
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ESTABLISHED 1856. 


Warren Foundry Machine 


WORKS AT PHILLIPSBURG, NEW JERSEY. 


Sales Office, 160 Broadway, New York. 
Cast [ron, Water and Gas 


PIPE, 


From 3 to 48 Inches Diameter. 


{<ALL SIZES OF FLANGED PIPE-=3 
SPEGIAL GASTINGS. 


d.m.j. 


BUILDERS’ IROW FOUNDRYT 
PROVIDENCE, RB. I. 


Globe for Water 


Preferable as regards strength, first cost, and convenience in handling.- 


MM. J. DRUMMOND, Sales Agent, 
192 Broadway, New York City. 


s.d.m.j. 


|__| 


ADVERTISEMENTS. 


THE 


MeNeal Pipe and Foundry 


BURLINGTON, N. J. 


CAST IRON PIPES, 
FOR WATER AND GAS. |_| 


Flange Pipes, -Foundry Work 


| 
| 
SSN = dees | 
== =: | 
4 
8.d.m.j. : 
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ADVERTISEMENTS. 


Tape Measures 


STEPHEN’S RULES. 


Special Prices on Application. 


Dame, Stoddard & Kendall, 
374 Washington St., Boston, Mass. 


m.j.s.d. 


Every Water Works Engineer, Superintendent and Draughtsman to 

remember that our stock of Mathematical Instruments, T Squares 
WANTED Triangles, Scales, Measuring Tapes, Drawing Papers, Tracing Cloths, 

Blue Print Paper and Cloth, Direct Black Print Paper, etc., is the 
largest and most complete to be found in the country. : 


J Write us when in need of 
Chesterman, Excelsior, Eddy, 
Lufkin, or Paine Steel or Metal. 
lic MEASURING TAPES. 


Drawings Mounted and Fram- 
ed. 


BLUE PRINTING A 
SPECIALTY. 


Orders and Inquiries Solicited. 


FROST & ADAMS, Importers, 


37 Cornhill, Boston, Mass. 
Send for New Catalogue. s.d.m.j. 
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ADVERTISEMENTS, 


The Deane, 


OF HOLYOE, 


STEAM PUMPS. 


Water Works Engines. 


Over 625,000,000 Gallons. 


For Illustrated Catalogue write 


The Deane Steam Pump Co., 


HOLYOKE, MASS. 
New York, Boston, Chicago, Philadelphia, 
St. Louis, Denver. Birmingham, Ala. 


! 
| 
| } 
Be 
| 
A | (7 
umping Capacity eane ater orks 
Engines in Service, 
| 
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ADVERTISEMENTS. 


The Edward Allis Company, 


MILWAUKEE, WIS. 


HIGHEST DUTY EVER RECORDED, 


‘43nd 000‘000'S#I ‘000% 


Autis Trirete Expansion ENGINE. 


HIGH DUTY PUMPING ENGINES, 


’ TRIPLE EXPANSION AND COMPOUND. 


Special SEWAGE and DRAINAGE PUMPS. 


BUILDERS OF 


Reynolds’ Corliss Engine 


d.m.j.s. FOR ALL POWER PURPOSES. 
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FOR USE IN 


Artesian Wells, 
Water Works, 
Sewerage. Systems. 


THE POHLE AIR-LIFT PUMP. 


SEE ENGINEERING NEWS, JUNE 8, 1893. 


A Pump for ATI Duties in Ice Factories, Chemical Works, Tanneries, Breweries, Paper Mills, 
Sugar and Oi) Refineries, 


ti is a cheap, simple and reliable pump, never fails to catch water, 

never gets out of order, and pumps hot liquids as well as it does cold. 
The only pump in the world acting without valves, pistons, rods, buck- 
ets, plungers, springs or other moving parts. It effects a saving of fuel 
expenses of 50 per cent. or more over any other deep well pump, and is 

. capable of delivering up to six times the quantity of water from artesian 
wells over any deep well pump. 


Alexander E. Schnee, Gen'l Sales Agent, 


Postal Telegraph Bldg.. NEW YORK: P. O. Box 2143. 
Licensee for U. §., s. d. m. j 


RANDOLPH SRANGT, 


3s 


NEW 


Cortlandt St. YORK. 


- MANUFACTURERS OF THE 


SELDEN PATENT PACEING 


(With and without Rubber Core), 


For Stuffing-Boxes on Plungers, Piston-Rods, 


Valve-Stems. 
These packings are made of carefully selected materials, FREE FROM GRIT, and are 


SELF-LUBRICATING AND ELASTIC. 


The following are a few of the representative houses who use and recommend the 
Selden Packing: Knowles Steam Pump Works, Pumping Machinery; George F. Blake 
~ Pumping Machinery; The Jno. H. McGowan Co., Pumping Machinery; Geo. 
J. Roberts & Co., Pumping Machinery; The Hooven Owens & Rentschler, Hamilton 
Corliss Engines; The Ritchie & Dyer Co., Stationary and Portable Engines. 

_ &.d.m.j. 
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ADVERTISEMENTS. 


THE GOULD PACKING Co. 
GOULD’S IN YOU WANT THE BEST, GET 


GOULD’S 


PACKING. THE ORIGINAL RING PACKING. 


Buyers will see that our name, Gould’s Steam and Water Packing, our 
Trade Mark and Date of Patent is stamped on every package. UNLESS 
SO STAMPED THEY ARE IMITATIONS. 


In ordering be careful to give the 
EXACT diameter of stuffing-box and 
of piston-rod or valve-stem. 


~ 


88 Cambridge Street, PATENTED JUNE |, (880, 
EAST GAMBRIDGE, MASS, ihe 
8. m. 


| 
TRADE @ mex. STEAM and WATER 
— 
PACKING. 
G 
SUPERIOR a 4 | 
VS 
ADAPTED FOR room 
HEAVY -. Best Rock 
MASONRY, Ways RELIABLE 
Uniform In Quauiry 
K OTRONGEST~ AMERICAN 
| CEMENTS 
s.d.m.j. 


ADVERTISEMENTS. . 


BOSTON + BELTING #CO., 


ORIGINAL MANUFACTURERS OF ALL KINDS OF 


VULCANIZED INDIA-RUBBER GOODS. 
i ESTABLISHED 


39008 


Factories of the Boston Belting Company, Boston, Mass., U. 8. A. 


OLDEST AND LARGEST MANUFACTURERS IN THE WORLD 


RUBBER BELTING. _ RUBBER PACKING. 


Also Manufacturers of 
all other articles of WAREROOMS. 
VULCANIZED é 
INDIA RUBBER 
for Mechanical 
256-260. Devusire St 
purposes. 
RUBBER VALVES BOSTON. 
of all descriptions 
Hydrants, Pumps, TOS 100 Chambers Street, 
Engines, Steamships, 
ote NewYork. 
s.d.mJ. RUBBER HOSE. 
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ADVERTISEMENTS. 


PERRIN, SEAMANS 


57 Oliver Street, BOSTON, MASS. 


* Manufacturers of and Dealers in 


Supplies for Water Works Construction. 


Caulking Hammers and: Chisels. 
Jute Packing, Ladies, Lanterns. 


Picks, Shovels, Hammers and Bars, 
Diaphragm, Centrifagal and Pulsometer Pumps. 


Cowing’s Pipe Jointers. 


They do away 
with the old 
ClayRoll. 


i 
= 
FURNACES 
| J <A; capacity 
For use in 4h Simple, 
in Cast Iron Practical. 
—— 
SEND FOR CATALOGUE. d, m.j. | 
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